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CHAPTER I  
INTRODUCTION
R adio p r o j e c t s  f o r  p u b l ic  s c h o o ls  have a r a t h e r  i n t e r ­
e s t i n g  and le n g th y  h i s t o r y .  E d u c a to rs  in  g e n e ra l  w ere q u ic k  
to  r e a l i z e  th e  e d u c a t io n a l  p o t e n t i a l  o f  r a d io ,  and soon  a f t e r  
i t s  w id e sp rea d  a d o p tio n  r a d io  e n te r e d  th e  c la ss ro o m . However, 
in  most c a se s  th e r e  was no o rg a n iz e d  program  to  in s u r e  m axi­
mum e d u c a t io n a l  r e tu r n s  from  th e s e  e f f o r t s .  In  v e ry  few i n ­
s ta n c e s  was e d u c a t io n a l  b ro a d c a s t in g  a c t u a l l y  a tte m p te d  by 
s c h o o ls ,  and many o f  th e s e  met w ith  f a i l u r e .  The demand f o r  
sp ace  on th e  a irw a v es  f o r  com m ercial s t a t i o n s  grew trem en ­
d o u s ly  a s  th e  a d v e r t i s in g  p o t e n t i a l  o f  r a d io  was re c o g n iz e d . 
I d le  f r e q u e n c ie s  r e s e rv e d  f o r  e d u c a t io n a l  p u rp o ses  w ere d e ­
s i r e d  f o r  com m ercial u s e ,  and e v e n tu a l ly  th e s e  f r e q u e n c ie s  
were r e le a s e d  f o r  t h i s  p u rp o se . The N a t io n 's  e d u c a to rs  had  
l o s t  an o p p o r tu n ity  to  u t i l i z e  e d u c a t io n a l  b ro a d c a s t in g .
W ith th e  a d v e n t o f  freq u en cy  m odula ted  ra d io  and i t s  
c o rre sp o n d in g  h ig h  f r e q u e n c ie s ,  a second  chance was g iv e n  to  
th e  e d u c a to rs  o f  Am erica to  make th e  m ost o f  e d u c a tio n a l  
b ro a d c a s t in g .  The F e d e ra l  Com m unications Commission s e t  a -  
s id e  c e r t a i n  f r e q u e n c ie s  to  be u sed  on ly  f o r  e d u c a t io n a l  
b ro a d c a s t in g .^  New r e g u la t io n s  w ere e s t a b l i s h e d  c o n t r o l l i n g
lË ig h ty - e ig h t  and o n e - te n th  m egacycles to  n in e ty -o n e  
and n in e - t e n th s  m egacycles.
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low pow ered, freq u en cy  m odu la ted , non-com m erc ia l, e d u c a t io n ­
a l  s t a t i o n s  which made i t  very  easy  f o r  sc h o o ls  to  o p e ra te  
t h e i r  own s t a t i o n s .  Many o f  th e s e  e d u c a t io n a l  s t a t i o n s  have 
been  p u t in  o p e ra t io n  s in c e  W orld War I I ,  b u t  none o f  th e s e  
have been  in  M ontana.
The c o s t  o f  th e  n e c e s s a ry  equipm ent p r e s e n ts  no sm a ll 
p roblem  and m ight be c o n s id e re d  by many as th e  c h ie f  re a s o n  
why Montana e d u c a to rs  have ig n o re d  t h i s  v a lu a b le  e d u c a t io n ­
a l  a id .  However, when th e  f a c t s  a r e  exam ined i t  becomes 
q u i te  e v id e n t  t h a t  th e  c o s t  o f  equ ipm ent need  n o t e l im in a te  
e d u c a t io n a l  b ro a d c a s t in g  from th e  Montana sc e n e .
The equipm ent n e c e s s a ry  f o r  th e  t y p ic a l  h ig h  sc h o o l 
s t a t i o n  may be u sed  as  i t  i s  a sse m b le d , and th u s  th e  assem ­
b l in g  o f  equ ipm ent may be ex ten d ed  o v e r a  c o n v en ien t p e r io d  
o f  t im e . W ith th e  fo rm a tio n  o f  a  p r o j e c t  such  as th e  one 
d e s c r ib e d  in  th e  fo llo w in g  c h a p te r s ,  maximum u t i l i z a t i o n  o f  
th e  equipm ent w i l l  be a s s u re d  as  th e  equipm ent i s  assem b led  
and th e  p r o j e c t  w i l l  be f r e e  to  grow from  v e ry  m eager b e g in ­
n in g s .  In  m ost c a se s  m eager b e g in n in g s  w i l l  a c tu a l ly  prove 
a  b e n e f i t  to  th e  p r o j e c t ,  b ecause  such a b eg in n in g  w i l l  a l ­
low th e  p r o j e c t  to  s e l l  i t s e l f  a s  i t  p ro g re s s e s  and th u s  b e ­
come e s t a b l i s h e d  on a f irm  fo u n d a tio n  o f  c o o p e ra tio n  and 
u n d e rs  te n d in g .
Most o f  th e  h ig h  sc h o o ls  o f  Montana have much to  g a in  
from th e  a d o p tio n  o f  a r a d io  p r o j e c t  o f  some ty p e . C e r ta in ­
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ly  th e  b e n e f i t s  and th e  m ost s u i t a b l e  ty p e  o f  p r o je c t  w i l l  
v a ry  c o n s id e ra b ly  w ith  th e  l o c a l  s i tu a t io n *  The p u rp o se  o f  
t h i s  p a p e r I s  to  p r e s e n t  a  p r a c t i c a l  p la n  f o r  e s t a b l i s h in g  
such p r o j e c t s  In  Montana h ig h  s c h o o ls .  A p la n  w hich w i l l  
m eet a l l  s i t u a t i o n s  I s  Im p o ss ib le  to  c r e a t e ,  and th e  r e a d e r  
sh o u ld  u n d e rs ta n d  t h a t  o n ly  a  p o r t io n  o f  th e  p la n  h e re  o u t ­
l in e d  may be o f  i n t e r e s t  to  a  s p e c i f i c  e d u c a to r  w ork ing  In  
one l o c a l  s i t u a t i o n .
The scope o f  such  a p r o j e c t  need  be l im i te d  on ly  by 
th e  Im a g in a tio n  o f  th e  e d u c a to r  a c t in g  a s  I t s  sp o n so r . The 
te rm  " r a d io  p r o je c t"  I s  so b ro a d  In  I t s  m eaning t h a t  th e  a c ­
q u i s i t i o n  and u t i l i z a t i o n  o f  a  s i n g l e ,  s im p le  ra d io  r e c e iv e r  
m ight r i g h t l y  be c o n s id e re d  a s  a s t a r t .  However, some s o r t  
o f  a g o a l sh o u ld  be In  mind a t  th e  b e g in n in g  o f  such  a p r o j ­
e c t  b ecau se  u n f o r tu n a te ly ,  u n l ik e  Topsy, such  e d u c a t io n a l  
p r o j e c t s  do n o t  seem to  grow u n le s s  th ey  a re  c a r e f u l ly  
p lan n ed  and n u r tu re d  by th o s e  sp o n so r in g  them. At M isso u la  
County H igh School such g o a ls  w ere e s t a b l i s h e d  v e ry  e a r ly ;  
th e  e s ta b l is h m e n t  o f  a  t e n - w a t t ,  f req u e n cy  m odu la ted , non ­
com m ercial, e d u c a tio n a l  r a d io  s t a t i o n .  Because o f  many p ro b ­
lem s r e l a t e d  to  such  ^n u n d e r ta k in g ,^  th o se  p e rso n s  ta k in g  
p a r t  In  th e  M issou la  p r o j e c t  r e a l i z e d  t h a t  t h i s  c o u ld  n o t  be
2prom th e  b e g in n in g  th e  r a d io  p r o j e c t  a t  M isso u la  
County H igh Schoo l was fa c e d  w ith  f i n a n c i a l  problem s and a 
s h o r ta g e  o f  p e rso n s  t r a in e d  to  o p e ra te  a  t r a n s m i t t e r .
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a c h ie v e d  im m ed ia te ly , b u t  n e v e r th e le s s  th e  p r o j e c t  was 
s t a r t e d .  At th e  w r i t in g  o f  t h i s  p a p e r  th e  o r i g i n a l  g o a l  h a s  
n o t  been  a c h ie v e d , b u t  much p ro g re s s  h as  been  made.
Many o f  th e  f a c t s  c o n ta in e d  in  t h i s  p a p e r w ere 
le a rn e d  a t  M issou la  by s im p le  e x p e r im e n ta t io n  b ecau se  th e r e  
was no w r i t t e n  work to  g u id e  th e  p r o j e c t .  T h e re fo re , t h i s  
p a p e r w i l l  a tte m p t to  p r e s e n t  th e s e  f a c t s  to  o th e r  Montana 
e d u c a to rs  i n  o rd e r  t h a t  th e y  may p r o f i t  from  th e  e r r o r s  and 
th e  p ro g re s s  made a t  M isso u la . L im ited  f in a n c e s ,  i s o l a t e d  
com m unities, sm a ll e n ro l lm e n ts ,  and p h y s ic a l  p la n t s  u n s u i te d  
f o r  i n s t a l l i n g  s tu d io s  a r e  problem s fa c in g  Montana e d u c a to rs  
w hich c r e a te  th e  need  f o r  a  g u id e  such  a s  th e  one p re s e n te d  
h e r e .
The pu rpose  o f  t h i s  p a p e r  i s  n o t  to  d is c u s s  in  d e t a i l  
th e  b e n e f i t s  o f  a  h ig h  sc h o o l r a d io  p r o j e c t .  Many such  ben ­
e f i t s  w i l l  be im m ed ia te ly  obv ious to  anyone co n n ec ted  w ith  
p u b l ic  secondary  e d u c a tio n . However, th e  b e n e f i t s  t h a t  were 
c o n s id e re d  a t  M isso u la  County H igh Schoo l d u r in g  th e  c r e ­
a t i o n  o f  i t s  r a d io  p r o j e c t  w i l l  be m entioned  b r i e f l y  h e r e ­
w i th .  C o o rd in a tio n  o f  th e  v a r io u s  p a r t s  o f  th e  c u rr ic u lu m , 
a c t u a l  s e rv ic e  to  th e  s c h o o l , developm ent o f  s p e c ia l i z e d  i n ­
d iv id u a l  s k i l l s ,  s e r v ic e  to  th e  community, im proving  i n s t r u c ­
t i o n  in  th e  c la s s  room s, and in c r e a s in g  th e  so u rc e s  o f  i n ­
s t r u c t i o n a l  in fo rm a tio n  w ere among th e  b e n e f i t s  w hich w ere 
a n t i c i p a t e d .  N eed less  to  sa y , a s  th e  p r o j e c t  dev e lo p ed  many
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more 'b e n e f i ts  were fo rth co m in g .
The ‘b u ild in g  o r  p u rc h a s in g  o f  equ ipm en t, p ro d u c tio n  
p ro b lem s, te c h n iq u e  o f  re c o rd in g , p la n n in g  and e q u ip p in g  a  
s tu d io ,  s t a r t i n g  a  p r o j e c t ,  th e  s u p p o r t in g  s tu d e n t  o r g a n i ­
z a t io n ,  m aking u se  o f  community r e s o u r c e s ,  in c r e a s in g  th e  
s e r v ic e s  o f  th e  p r o j e c t ,  s e c u r in g  f i n a n c i a l  s u p p o r t ,  and a 
summary o f  th e  p a p e r a re  among th e  to p ic s  which a re  d i s ­
c u sse d  in  d e t a i l  in  l a t e r  c h a p te r s .  In  each  case  an e f f o r t  
h a s  been  made to  u se  a  v e ry  p r a c t i c a l  a p p ro a ch , and no 
s p e c i a l  knowledge o f  r a d io  i s  needed  to  fo llo w  th e  d i s c u s ­
s io n s .  P erhaps th e  one e x c e p tio n  to  t h i s  i s  th e  c h a p te r  
d e a l in g  w ith  th e  b u i ld in g  o f  r e l a t e d  eq u ip m en t.^  I f  t h i s  
c h a p te r  does c r e a te  an  o b s ta c le  to  any r e a d e r ,  th e  a id  o f  a  
l o c a l  r a d io  rep a irm a n  o r  r a d io  am a teu r sh o u ld  be s e c u re d .
The r e a d e r  w i l l  f in d  t h a t  m ost o f  th e s e  in d iv id u a ls  a r e  v e ry  
c o o p e ra t iv e ,  and any te c h n ic a l  m a te r ia l  c o n ta in e d  in  th e  
above-m en tioned  c h a p te r  w i l l  p r e s e n t  no problem  to  such  p e r ­
so n s .
Many p r o j e c t s  o f  th e  ty p e  d is c u s s e d  h e re  a re  now in  
o p e ra t io n  th ro u g h o u t th e  c o u n try . They range  from v e ry  e -  
l a b o r a te  program s w ith  o p e ra t in g  b u d g e ts  o f  o v e r a th o u san d  
d o l l a r s  each  y e a r  to  v e ry  s im p le , s in g le  c lassroom  p r o j e c t s .  
R e g a rd le s s  o f  th e  scope o f  th e  p r o j e c t ,  th e r e  a re  d e f i n i t e
^C h ap te r th r e e .
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■ benefits to  be g a in ed  from  e a c h , and th e  f a c t  t h a t  c e r t a i n  
sc h o o l system s can a f f o r d  to  sp o n so r  e la b o r a te  p r o je c t s  
sh o u ld  n o t  d isc o u ra g e  o th e r  l e s s  f o r tu n a te  sc h o o ls  from  
ta k in g  ad v an tag e  o f  e d u c a t io n a l  r a d io .
The in tr o d u c t io n  o f  a  s in g le  r a d io  r e c e iv e r  in to  a  
c la ss ro o m  w i l l  u n d e n ia b ly  b ro ad en  th e  s u b je c t  coverage  o f  th e  
r e l a t e d  t e a c h e r  and c l a s s .  C e r ta in ly ,  a  ve ry  in te n s e  program  
t h a t  w i l l  t r a i n  t h a t  te a c h e r  in  m aking b e s t  u se  o f  h e r  r e ­
c e iv e r  o r  even  one t h a t  w i l l  fu n n e l c e r t a i n  m a te r ia l  in to  
t h a t  r e c e iv e r  w i l l  in c re a s e  th e  c a l i b e r  o f  i n s t r u c t i o n  even 
more i f  c a r r i e d  o u t u n d e r  f a v o ra b le  c o n d i t io n s .  E u t o f  th e  
p o s s i b i l i t i e s  h e re  p r e s e n te d ,  o b v io u s ly , th e  m ost im p o rta n t 
i s  th e  in t r o d u c t io n  o f  th e  c la ss ro o m  r e c e iv e r  w hich c r e a te s  
f e r t i l e  ground  f o r  th e  c r e a t io n  o f  any ty p e  o f  a r a d io  p r o j ­
e c t .
S in c e  th e  end o f W orld War I I  many low -pow ered , l o c a l  
com m ercial r a d io  s t a t i o n s  have been  e s ta b l i s h e d  in  M ontana. 
These s t a t i o n s  c a t e r  to  one community which i s  more o f te n  
th a n  n o t  a ls o  a  sc h o o l comm unity. These s t a t i o n s  a r e  com­
p e l le d  to  d e v o te  f i f t e e n  p e r  c e n t  o f  t h e i r  program s to  pub­
l i c  s e r v ic e  and t h i s  f a c t  i s  b e in g  ta k e n  advan tage  o f  by 
many e d u c a to r s .
Tape re c o rd e d  program s p roduced  in  p u b lic  sc h o o ls  a re  
b e in g  u sed  by Montana com m ercial r a d io  s t a t i o n s ,  and h e re  
l i e s  th e  key to  th e  e s ta b l is h m e n t  o f  r a d io  p r o j e c t s  in  many
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s c h o o ls .  At M issou la  two w eekly program s o f  t h i s  ty p e  a re  
b e in g  p roduced . W hile th e s e  program s a re  n o t  th e  m ost im­
p o r ta n t  p a r t  o f  th e  p r o j e c t  in  M isso u la , th ey  n e v e r th e le s s  
have been v e ry  im p o r ta n t .  H ere i s  som eth ing  s p e c i f i c  t h a t  
can be p o in te d  to  when th e  p r o j e c t  i s  b e in g  s c r u t in i z e d  by 
th e  c y n ic s  t h a t  seem to  c r i t i c i z e  a l l  such  p r o j e c t s .  T h is 
p o r t io n  o f  one ty p e  o f  p r o j e c t  i s  p re s e n te d  h e re  i n  an  e f ­
f o r t  to  p ro v id e  th e  r e a d e r  w ith  some d e g re e  o f  u n d e rs ta n d in g  
c o n c e rn in g  th e  a c t i v i t i e s  w hich may be in c lu d e d  in  such  a 
p r o j e c t .
CHAPTER I I  
STARTING A RADIO PROJECT
P r i o r  to  th e  a c tu a l  s t a r t i n g  o f  a  r a d io  p r o j e c t  s e v ­
e r a l  f a c to r s  sh o u ld  he g iv e n  some c o n s id e r a t io n  an d , by a l l  
m eans, th e  chances f o r  su c c e ss  sh o u ld  be s tu d ie d  in  d e t a i l .
A p r o j e c t  o f  t h i s  ty p e  w hich f a i l s  m ig h t co n ce iv ab ly  do r e a l  
damage to  th e  p r o f e s s io n a l  r e p u ta t io n  o f  th e  sp o n so rin g  ed u ­
c a t o r .  W hile such r i s k  c o u ld  n o t  be co n ce iv ed  to  be- v e ry  
g r e a t ,  i t  c e r t a i n l y  sh o u ld  be g iv e n  c o n s id e r a t io n .
A method o f  s t a r t i n g  a r a d io  p r o j e c t  t h a t  w i l l  f i t  a l l  
s i t u a t i o n s  i s  im p o ss ib le  to  d e s c r ib e ,  b u t  th e  problem  o f  f i ­
nance  w i l l  be e n co u n te re d  in  m ost s i t u a t i o n s .  The p o s s i b i l i ­
t i e s  o f  g a in in g  f i n a n c ia l  su p p o r t sh o u ld  be i n v e s t ig a te d  i n ­
t e n s iv e ly  v e ry  e a r ly .  At M isso u la  County H igh School t h i s  
p roblem  h a s  n o t  been  e n t i r e l y  s o lv e d , b u t  a t  th e  tim e o f  th e  
w r i t in g  o f  t h i s  p a p e r p ro g re s s  h a s  been  made a lo n g  t h i s  l i n e .  
At f i r s t  th o se  p e rso n s  p a r t i c i p a t i n g  b e l ie v e d  th a t  l i t t l e  
s u p p o r t  c o u ld  be e x p e c te d , b u t  t h i s  was l a t e r  shown to  be u n ­
t r u e .  The so u rc e s  t h a t  were u t i l i z e d  e x i s t  in  most communi­
t i e s  and a re  a v a i la b le  to  a lm o s t e v e ry  Montana sc h o o l. The 
so u rc e s  o f  s u p p o r t sh o u ld  be c o n s id e re d  on two b a s e s :  th o se
from  o u ts id e  th e  s c h o o l, and th o s e  from  w i th in  th e  s c h o o l o r ­
g a n iz a t io n .
The l o c a l  power company, a l o c a l  r a d io  s t a t i o n ,  an  o i l
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company, and c e r t a i n  in d iv id u a ls  who were w i l l i n g  to  make 
v e ry  w orthw h ile  c o n t r ib u t io n s  were among th e  so u rc e s  o f  su p ­
p o r t  u t i l i z e d  by th e  M isso u la  p r o j e c t .  Most o f  th e s e  so u rc e s  
p ro v id e d  su p p o r t n o t  in  th e  form  o f  c a s h , b u t  r a t h e r  by p ro ­
v id in g  equipm ent and o th e r  item s o r  s e r v ic e s  w hich w ere e -  
q u iv a le n t  to  many d o l l a r s .  The power company c o n tr ib u te d  
f iv e  hundred  d o l l a r s  in  cash  and s e v e r a l  hundred  d o l l a r s  
w orth  o f  o b s o le te  eq u ip m en t. These c o n tr ib u t io n s  w ere n o t  
s o l i c i t e d ,  b u t  r a t h e r  seemed to  be a  p a r t  o f  th e  community 
su p p o r t  w hich d ev e lo p ed  w ith  th e  grow th  o f  th e  p r o j e c t .  The 
p o s s i b i l i t i e s  o f  such  su p p o r t  seemed rem ote when th e  p r o j e c t  
was f i r s t  u n d e r ta k e n . L o ca l r a d io  men (am ateu rs  and p ro ­
f e s s io n a l s )  w ere ap p roached  and t h e i r  c o n t r ib u t io n  o f  tim e 
and energy  p roved  in v a lu a b le  a s  l a t e r  c h a p te r s  w i l l  r e v e a l .
A ra d io  s t a t i o n  c o n tr ib u te d  an  o ld  r e c o r d e r ,  b u t  a  s e r v ic e  
even  more v a lu a b le  was th e  p ro v is io n  o f  f r e e  b r o a d c a s t  tim e 
w hich k e p t th e  p r o j e c t  a l i v e  from  th e  s t a r t  and gave a l l  con­
ce rn ed  som eth ing  f o r  w hich to  w ork.
F in a n c ia l  su p p o r t  from  w ith in  th e  sc h o o l sh o u ld  con­
s t i t u t e  a m ajo r p o r t io n  o f  th e  f in a n c e  f o r  th e  p r o j e c t .  I f  
th e  p r o j e c t  i s  w orthy o f  a d o p tio n  by th e  s c h o o l, i t  i s  th e  
d u ty  o f  th e  a d m in is t r a t io n  to  p ro v id e  a re a so n a b le  p o r t io n  o f  
i t s  f i n a n c i a l  s u p p o r t .  The s tu d e n t  g o v e rn in g  body may p ro ­
v id e  funds in  c e r t a i n  sc h o o ls  a s  may s tu d e n t  c lu b s  o f  v a r i ­
ous ty p e s .
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I n d i r e c t  f i n a n c ia l  a id  may be g a in e d  w ith in  th e  
sc h o o l by o rg a n iz in g  re c o rd  d r i v e s ,  o ld  r a d io  d r iv e s ,  and 
o th e r  such a c t i v i t i e s  on th e  p a r t  o f  s tu d e n ts .  A re c o rd  
d r iv e  a t  M issou la  n e t t e d  th e  r a d io  p r o j e c t  o v e r  f iv e  hundred  
s e r v ic e a b le  re c o rd s  w hich a re  v a lu e d  a t  a round  th r e e  hundred  
d o l l a r s .  T h is d r iv e  was sp o n so red  by one o f  th e  s tu d e n t  s e r ­
v ic e  c lu b s .  A sm a ll p r iz e  was g iv e n  to  th e  home room w hich 
c o n tr ib u te d  th e  g r e a t e s t  number o f  r e c o rd s .  Only a b o u t on e - 
s i x t h  o f  th e  re c o rd s  co u ld  n o t  be used# The sc ie n c e  d e p a r t ­
m ent a ls o  made c o n tr ib u t io n s  e q u iv a le n t  to  f i n a n c i a l  s u p p o r t 
by d o n a tin g  s u rp lu s  equipm ent and s u p p l ie s  to  th e  p r o j e c t .
Very e a r ly  in  th e  h i s t o r y  o f  th e  p r o j e c t  th e  sp o n so r  
sh o u ld  e s t a b l i s h  a  sc h ed u le  o f  a c t i v i t i e s  w hich w i l l  p ro v id e  
a l l  s tu d e n t  members w ith  s p e c i f i c  t a s k s .  T his i s  an  e s s e n ­
t i a l  ta s k  i f  a  sound o rg a n iz a t io n  i s  to  be m a in ta in e d  d u r in g  
th e  f i r s t  phase o f  developm en t. The n o n - p a r t i c ip a t in g  s t u ­
d e n t  soon lo s e s  i n t e r e s t  and may have d ropped  o u t o f  th e  o r ­
g a n iz a t io n  by th e  tim e he i s  r e a l l y  needed . Because o f  th e  
v e ry  n a tu re  o f  th e  p r o j e c t ,  th e  i n i t i a l  p e r io d  o f  a few 
weeks w i l l  be one o f  p la n n in g  r a t h e r  th a n  one o f a c t i v i t y ,  
and th e r e  i s  some d a n g e r o f  th e  o rg a n iz a t io n  d e t e r i o r a t i n g  
b e fo re  i t  a c t u a l l y  s t a r t s  to  f u n c t io n .  T ra in in g  a c t i v i t i e s  
can do much to  h o ld  s tu d e n t  i n t e r e s t  th ro u g h  t h i s  d i f f i c u l t  
p e r io d  and w i l l  pay d iv id e n d s  when th e  o p e ra t io n a l  a c t i v i t i e s  
become more in te n s e .
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Th.e t r a i n in g  program  m ust be g e a re d  to  m eet th e  l o c a l  
s i t u a t i o n .  Many sc h o o ls  have i n i t i a t e d  t h e i r  program  by i n ­
tro d u c in g  r e l a t e d  c la s s e s  in to  t h e i r  c u r r i c u l a ,  b u t  t h i s  
p ro ce d u re  p ro d u ces many p ro b lem s. A t r a i n i n g  program  w hich 
i s  s u c c e s s f u l  a s  an e x t r a - c u r r i c u l a r  a c t i v i t y  can a lw ays be 
made a  p a r t  o f  th e  c u rr ic u lu m  a t  a  l a t e r  d a te .  I f  a  t r a n s ­
m i t t e r  i s  to  be i n s t a l l e d ,  th e  t r a i n i n g  program  w i l l  have  to  
be an in te n s iv e  one in  o rd e r  to  m eet l i c e n s in g  re q u ire m e n ts^  
f o r  th e  e n g in e e r s .  At M isso u la  th e  t r a i n i n g  program  was b e ­
gun on a  v e ry  sim p le  s c a l e ,  and i t  was a llo w ed  to  in c re a s e  
in  scope a s  th e  p r o j e c t  g rew . T h is ap p ro ach  h a s  been  u sed  
by many sc h o o ls  and c e r t a i n l y  seems m ost a d v is a b le  when th e  
t r a i n i n g  and e x p e r ie n c e  o f  th e  sp o n so r  i s  v e ry  l im i te d .
Community r e s o u rc e s  ( r a d io  a n n o u n c e rs , e n g in e e r s ,  
e t c . )  sh o u ld  n o t  be o v e rlo o k e d  when s e t t i n g  up th e  t r a i n i n g  
program , b u t  even i f  th e s e  a re  f u l l y  u t i l i z e d  t h i s  phase  o f  
th e  p r o j e c t  w i l l  u n d o u b ted ly  prove m ost burdensom e to  th e  
u n t r a in e d  and in e x p e r ie n c e d  sp o n so r . However, many o f  th e  
m ost s u c c e s s fu l  ra d io  p r o j e c t s  o v e r th e  n a t io n  were s t a r t e d  
by c la ssro o m  te a c h e rs  w ith  n e i t h e r  e x p e r ie n c e  n o r  s u i t a b l e  
t r a i n in g  in  r a d io ,  so i t  may s a f e ly  be assum ed t h a t  t h i s  
need  n o t  be an  in su rm o u n ta b le  o b s ta c le .
J-A copy o f  th e  l i c e n s in g  re q u ire m e n ts  f o r  e n g in e e rs  
may be se c u re d  upon r e q u e s t  from th e  F e d e ra l Com m unications 
Commission, W ashington 2 5 , D. C.
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O u tle ts  f o r  program s sh o u ld  be sou g h t v e ry  e a r ly  u n ­
l e s s  a  t r a n s m i t t e r  i s  in c lu d e d  in  th e  i n i t i a l  o p e ra t io n .
L ocal r a d io  s t a t i o n s ,  c h i l d r e n 's  w ards in  h o s p i t a l s ,  and 
fe l lo w  f a c u l ty  members a r e  a  few o f  th e  o u t l e t s  t h a t  sh o u ld  
n o t be o v e rlo o k e d . T h is i s  an  im p o r ta n t s te p  in  s e l l i n g  th e  
p r o j e c t  to  th e  sc h o o l and comm unity, and p ro v id e s  e x c e l l e n t  
l e a r n in g  e x p e r ie n c e s  f o r  th e  s tu d e n ts .
From th e  s t a r t  a t  M isso u la , an  e f f o r t  h as b een  made 
to  s t r e s s  s tu d e n t  p a r t i c i p a t i o n ,  and t h i s  h a s  proved  an a s s e t  
in  s e c u r in g  program  o u t l e t s .  S tu d e n ts  c o n ta c te d  th e  l o c a l  
r a d io  s t a t i o n s  and se c u re d  f r e e  b ro a d c a s t  tim e which se rv e d  
a s  o u t l e t s  f o r  tap e  re c o rd e d  p rog ram s. S tu d e n ts  a ls o  con ­
t a c te d  d e p artm e n t heads in  th e  h ig h  sch o o l and se c u re d  more 
o u t l e t s  f o r  s p e c ia l  re c o rd e d  p ro g ram s. News program s f o r  
h i s t o r y  c l a s s e s ,  s c ie n c e  program s f o r  th e  g e n e ra l  s c ie n c e  
c l a s s e s ,  and s p e c ia l  e v e n t program s f o r  many o th e r  c la s s e s  
were some o f  th e  program s produced  f o r  th e  h ig h  s c h o o l .  The 
s tu d e n ts  w orking  on th e  p r o j e c t  found  t h a t  everyone con­
c e rn ed  was v e ry  c o o p e ra tiv e  and a lth o u g h  a t  f i r s t  th e  m is­
ta k e s  o f  th e  s tu d e n ts  were num erous, much s u p p o r t was g a in e d  
th ro u g h  th e s e  a c t i v i t i e s .
In  o th e r  sc h o o ls  s t a t i o n s  have u n d e rta k en  v e ry  w o rth ­
w h ile  p r o j e c t s  w hich f u r n i s h  c h i l d r e n 's  program s f o r  th e  
c r ip p le d  c h i ld r e n  c o n fin e d  in  l o c a l  h o s p i t a l s .  O b v io u sly , 
t h i s  p r o j e c t  i s  n o t  s u i t a b l e  f o r  a l l  com m unities b u t  may
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se rv e  to  s u g g e s t o th e r  p o s s i b i l i t i e s  to  th e  r e a d e r .  Every 
community h a s  i t s  sh a re  o f  s h u t - i n s ,  b l in d  and c r ip p le d  c i t i ­
zens who m i ^ t  e n jo y  v a r io u s  ty p e s  o f  p ro g ram s. I n  m ost com­
m u n it ie s  th e s e  program s a re  d e l iv e r e d  to  th e  p e rs o n ’ s home 
and p la y e d  f o r  them w henever th ey  d e s i r e .  U n in te r ru p te d  mu­
s i c ,  book r e a d in g s ,  and c u r r e n t  e v e n ts  a re  b u t  a few o f  th e  
program s b e in g  p ro d u ced .
C le v e la n d , Ohio^ and R o c h e s te r , New York^ have  been  
th e  s i t e s  o f  much o f  th e  p io n e e r  work in  e d u c a t io n a l  b ro a d ­
c a s t i n g .  However, due to  th e  d i s s i m i l a r i t y  betw een  th e s e  
sc h o o l system s and th e  sc h o o l system s o f  M ontana, a  d e s c r i p ­
t i o n  o f  th e s e  p r o j e c t s  h a s  n o t  b een  in c lu d e d .
In  th e  e v e n t t h a t  a  t r a n s m i t t e r  i s  to  be u t i l i z e d  
from  th e  b e g in n in g , th e r e  w i l l  be no need  f o r  s e c u r in g  th e  
a d d i t i o n a l  o u t l e t s  m en tioned  ab o v e . O u t le ts  have been  su g ­
g e s te d  h e re  to  p o in t  o u t t h a t  m ost sc h o o ls  can  f in d  many 
p r o f i t a b l e  a c t i v i t i e s  f o r  a  p r o j e c t  o f  t h i s  ty p e . The 
b ro a d c a s t  sc h ed u le  c o n s id e re d  a p p ro p r ia te  f o r  th e  o p e ra t io n  
o f  a  t r a n s m i t t e r  w i l l  no d o u b t p rove  q u i te  a c h a lle n g e  to  
m ost newly o rg a n iz e d  r a d io  p r o j e c t s ,  b u t  a d d i t io n a l  o u t l e t s  
sh o u ld  n o t  be ig n o re d  once smooth o p e ra t io n  i s  e s t a b l i s h e d  by
^Edward F. Helman, “E d u c a tio n a l  S ta t i o n s  o f  th e  
N a tio n ; WBOE,” The J o u m a l  o f  th e  A s s o c ia t io n  f o r  E d u c a tio n  
by R ad io . 8 :5 3 -5 6 , J a n u a ry , 1949•
3Sdward 3 . F o s te r ,  “P io n e e r in g  in  E d u c a tio n a l R a d io ,” 
New York S ta te  E d u c a tio n . 3 5 î 5 4 4 -46 , A p r i l ,  1948.
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th e  p r o j e c t  f o r tu n a te  enough to  b e g in  w ith  a  t r a n s m it te r*
As s t a t e d  p re v io u s ly ,  equ ipm ent needed  to  s t a r t  a  
p r o j e c t  may v a ry  c o n s id e ra b ly . T h is  s u b je c t  w i l l  be d e a l t  
w ith  in  c o n s id e ra b le  d e t a i l  in  c h a p te r  t h r e e ,  b u t i t  seems 
a p p ro p r ia te  to  m en tion  i t  b r i e f l y  a t  t h i s  p o in t .  Tbe p r o j e c t  
a t  M isso u la  was begun w ith  a b o u t one hund red  d o l l a r s  w o rth  o f  
equ ipm en t. T h is  c o n s is te d  o f  one u se d  w ire  r e c o rd e r ,  two 
v e ry  much u sed  tu r n  t a b l e s  w ith  homemade p ic k u p s , a  v e ry  o ld  
a m p l i f i e r ,  and  an in ex p e n s iv e  second  hand m icrophone. T h is 
equipm ent was a l l  d o n a ted  to  th e  p r o j e c t ,  b u t  i t s  e q u iv a le n t  
i s  a v a i la b le  in  m ost com m unities a t  a  c o s t  o f  a b o u t one h u n ­
d re d  d o l l a r s  o r  l e s s .  Many p r o j e c t s  have  been  s t a r t e d  w ith  
l e s s ,  b u t  o b v io u s ly  t h i s  l i m i t s  th e  a c t i v i t i e s  o f  th e  p r o j ­
e c t .
When buy ing  equipm ent th e  sp o n so r  sh o u ld  alw ays con­
s i d e r  h i s  p la n s  f o r  th e  f u tu r e  and make c e r t a i n  t h a t  th e  new 
equ ipm ent w i l l  f i t  in to  th o se  p la n s .  Much o f  th e  a v a i la b le  
equ ipm ent can  be u sed  in  any ra d io  p r o j e c t ,  and th u s  th e  
d a n g e r o f  b uy ing  equipm ent w hich c an n o t be u se d  a t  a  f u tu r e  
d a te  i s  n o t  too  g r e a t .  However, e x p e r t s  sh o u ld  be c o n s u lte d  
b e fo re  b u y in g  m ajo r p ie c e s  o f  equ ipm ent such a s  r e c o r d e r s .
W hile p la n n in g  th e  e s ta b l is h m e n t  o f  a ra d io  p r o j e c t ,  
th e  sp o n so r  sh o u ld  c o n s id e r  th e  l o c a t i o n  o f  th e  s tu d io .  A ll  
a v a i la b le  space in  th e  b u i ld in g  sh o u ld  be c a r e f u l ly  in s p e c te d  
b e fo re  th e  p r o j e c t  i s  s t a r t e d .  A lm ost any room can be con -
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v e r te d  to  a  s tu d io ,  b u t  some rooms a re  more s u i t a b l e  th a n  
o th e rs *  I f  th e r e  a re  s e v e r a l  unused  rooms to  choose from , 
th e  sp o n so r sh o u ld  choose th e  room w ith  th e  few es t w indows, 
i r r e g u l a r  w a l l s ,  s i l e n t  f l o o r s ,  and a  lo c a t io n  f a r t h e s t  a -  
way from  th e  g e n e ra l  a c t i v i t y  o f  th e  b u i ld in g .
The s iz e  o f  th e  p lan n e d  p r o j e c t  sh o u ld , o f  c o u rs e , be 
c o n s id e re d  when s e l e c t i n g  a  l o c a t io n  f o r  th e  s tu d io .  As a 
l a s t  r e s o r t  a  c la ssro o m  may be u s e d , b u t  t h i s  shou ld  be a -  
v o id ed  i f  p o s s ib le .  The t e c h n ic a l  a s p e c ts  o f  th e  s tu d io  
w i l l  be c o n s id e re d  in  c h a p te r  f i v e .  A sc h o o l b u i ld in g  w i th ­
o u t a t  l e a s t  one room s u i t a b l e  f o r  h o u sin g  th e  p r o j e c t  i s  
in d ee d  d i f f i c u l t  to  im ag in e . Many s u c c e s s f u l  p r o je c t s  a re  
h oused  i n  c la ssro o m s w hich a re  a l s o  b e in g  u se d  f o r  o th e r  
p u rp o se s .
Among th e  a g e n c ie s  from  w hich  th e  b e g in n in g  sp o n so r  
may se c u re  ad v ic e  i s  th e  N a tio n a l  S c h o la s t ic  Radio G -uild .^  
T his o r g a n iz a t io n  was founded by th e  S c h o la s t ic  M agazine and 
to d ay  i s  d o in g  f in e  work i n  p ro v id in g  v a r io u s  ty p e s  o f  su p ­
p o r t  f o r  sc h o o l r a d io  p r o j e c t s .  The y e a r ly  mem bership can  be 
se c u re d  f o r  f o u r  d o l l a r s  w hich i s  f a r  l e s s  th a n  th e  v a lu e  o f 
t h e i r  s e r v i c e s .  The o r g a n iz a t io n  h a s  members in  many p a r t s  
o f  th e  c o u n try , and th e re  i s  a f r e e  exchange o f  id e a s  among 
members. T h e ir  s e r v ic e s  in c lu d e  s c r i p t  w r i t in g  and s c r i p t s
^ N a tio n a l S c h o la s t ic  Radio G u ild ; 351 F o u rth  Avenue ; 
New York 10 , New York.
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a re  g iv en  to  members a t  r e g u la r  i n t e r v a l s .  05iey a ls o  keep  
members p o s te d  on c u r r e n t  e v e n ts  o f  I n t e r e s t  to  r a d io  g ro u p s . 
T h is g u i ld  h as  done much to  s t im u la te  i n t e r e s t  in  r a d io  a s  
an  e d u c a t io n a l  to o l  and d e s e rv e s  th e  su p p o r t  o f  a l l  h ig h  
sc h o o l r a d io  g ro u p s . The s c r i p t s  p ro v id ed  w i l l  p rove  a g r e a t  
a s s e t  to  th e  new sp o n so r .
There a re  r e l a t i v e l y  few p u b l ic a t io n s  on th e  s u b je c t  
o f  h ig h  sc h o o l r a d io  p r o j e c t s ,  and many o f  th e s e  do n o t  con­
s i d e r  th e  problem s f a c in g  Montana e d u c a to r s .  However, two o f  
th e s e  a re  w orthy o f  m en tion  a t  t h i s  p o in t .  The U. S . O ff ic e  
o f  E d u c a tio n  p u b l is h e s  a  b o o k le t  e n t i t l e d  ^  f o r  E d u c a tio n ^ 
w hich sh o u ld  prove v e ry  v a lu a b le  to  any e d u c a to r  c o n n ec te d  
w ith  a sc h o o l r a d io  p r o j e c t .  T h is b o o k le t  d i s c u s s e s  such 
to p ic s  a s  p e r t i n e n t  c u rr ic u lu m  a d ju s tm e n t, s tu d io  c o n s t ru c ­
t i o n ,  and  o u t l i n e s  o f  p ro g re s s  in  o th e r  s c h o o ls .  A n o ther 
p u b l ic a t io n  e n t i t l e d  Fundam entals o f  M agnetic  R ecord ing^ i s  
p u b lis h e d  by th e  Audio D ev ices I n c . ,  and sh o u ld  be c o n s id ­
e re d  n e c e s sa ry  re a d in g  f o r  ev e ry  sp o n so r o f  an  e d u c a t io n a l  
r a d io  p r o j e c t .  T h is  b o o k le t  te n d s  to  be somewhat t e c h n ic a l  
i n  n a tu re  b u t  h a s  much to  o f f e r  th e  u n t r a in e d  sp o n so r. A
bA copy o f FM f o r  E d u ca tio n  may be se c u re d  upon r e ­
q u e s t  from th e  F e d e ra l  S e c u r i ty  Agency, O ff ic e  o f  E d u c a tio n ; 
W ashington 25 , D. C.
copy o f  Fundam entals o f  M agnetic R eco rd ing  by 
G. J .  LeBel may be se c u re d  upon r e q u e s t  from  Audio D ev ices 
In c o rp o ra te d ;  444 M adison Avenue; New York 22 , New Y ork.
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d e s c r ip t io n  o f  good re c o rd in g  te c h n iq u e  i s  in c lu d e d . A p r o ­
g r e s s iv e  r a d io  p r o j e c t  sh o u ld  in v o lv e  a t  l e a s t  a sm a ll amount 
o f  r e c o rd in g ,  and b ecau se  o f  t h i s  f a c t  any in fo rm a tio n  con­
c e rn in g  re c o rd in g  te c h n iq u e  sh o u ld  be so u g h t a f t e r  by th e  
sp o n so r o f  a  ra d io  p r o j e c t .  P ro p e r  r e c o rd in g  te c h n iq u e  le a d s  
to  h ig h  s ig n a l  f i d e l i t y .
Most h ig h  sc h o o l f a c u l t i e s  have much to  o f f e r  t h a t  
w i l l  be h e lp f u l  to  th e  sp o n so r o f  a  r a d io  p r o j e c t .  At 
M isso u la , s e v e r a l  E n g lish  te a c h e r s  have  g iv e n  in v a lu a b le  a id  
to  th e  p r o j e c t .  T h is h e lp  h as v a r ie d  from  c o r r e c t in g  th e  
grammar o f  s c r i p t s  to  t r a i n in g  an n o u n cers  f o r  s p e c ia l  p ro ­
gram s. The m usic i n s t r u c t o r s  have done much to  a s s u re  th e  
su c c e ss  o f  th e  p r o j e c t .  Program s c o n ta in in g  h ig h  sc h o o l mu­
s i c  r a t e  a  h ig h  d e g re e  o f  p u b lic  i n t e r e s t .  C e r ta in  s c ie n c e  
te a c h e r s  a l s o  made a w orthw h ile  c o n t r ib u t io n  by a id in g  w ith  
th e  i n s t a l l a t i o n  o f  equipm ent and by g iv in g  te c h n ic a l  a d v ic e  
c o n ce rn in g  equipm ent c o n s t r u c t io n .
T here i s  l i t t l e  d o u b t t h a t  th e  f a c u l ty  a t  M isso u la  
County H igh School h a s  done much to  a id  th e  ra d io  p r o j e c t ,  
b u t  th e r e  i s  no re a so n  why t h i s  same c o o p e ra tio n  c an n o t be 
se c u re d  from many f a c u l t i e s .  The e f f e c t  o f  th e  u n c o o p e ra tiv e  
a c t io n s  o f  c e r t a i n  te a c h e r s  was so pronounced  th a t  th e  im­
p o r ta n c e  o f  s e c u r in g  th e  su p p o r t  o f  a l l  f a c u l ty  members b e ­
came v e ry  obv ious to  a l l  members o f  th e  p r o j e c t .
P u b l i c i ty  o f  v a r io u s  ty p e s  i s  a  p o w erfu l to o l  n o t  to
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be o v erlo o k ed  when e s t a b l i s h i n g  th e  p r o j e c t .  I f  a  sc h o o l 
p a p e r  i s  a v a i l a b l e ,  ev e ry  e f f o r t  sh o u ld  be made to  keep  th e  
name o f  th e  p r o je c t  i n  i t .  T here i s  need  f o r  c a u t io n  in  
m aking u se  o f  th e  sc h o o l p a p e r o r  th e  community p a p e r  to  
g a in  su p p o r t f o r  th e  p r o j e c t ,  b u t  i f  c a re  i s  u se d , t h i s  may 
p rove one o f  th e  m ost w o rth w h ile  a t te m p ts  to  g a in  s u p p o r t .  
The Konah"̂  a t  M issou la  h a s  been  m ost c o o p e ra tiv e  w ith  th e  
p r o j e c t  and i s  d o u b t le s s ly  one o f  th e  f a c to r s  r e s p o n s ib le  
f o r  g a in in g  th e  f i n a n c i a l  su p p o r t m entioned  p re v io u s ly .  
F o r tu n a te ly ,  th e re  have been  no bad r e s u l t s  from th e  pub­
l i c i t y  g iv e n  t h i s  p r o j e c t ,  b u t g r e a t  c a re  h a s  been u se d  to  
c o n tr o l  i t s  c o n te n t .  U n fav o rab le  p u b l i c i ty  cou ld  do much 
to  weaken th e  new p r o j e c t .
Every a tte m p t was made to  draw a t t e n t i o n  to  th e  p r o j ­
e c t  by c a r ry in g  o u t s e v e r a l  w o rth w h ile  s e r v ic e  p r o j e c t s .
One o f  th e s e  was to  b u i ld  and i n s t a l l  a p u b lic  a d d re s s  s y s ­
tem in  th e  au d ito riu m .®  T his system  i s  s t i l l  m a in ta in e d  and 
o p e ra te d  by s tu d e n t  members o f  th e  r a d io  p r o j e c t .  A n o ther 
s e r v ic e  p ro v id ed  was to  f u r n i s h  announcers f o r  th e  p u b l ic  
a d d re s s  system s a t  a t h l e t i c  c o n te s t s .  S t i l l  a n o th e r  s e rv ic e  
w hich i s  a ls o  b e in g  c a r r i e d  on a t  th e  p r e s e n t  tim e i s  th e  
p la y in g  o f  m usic and news th ro u g h  an a d d re ss  system  i n  th e
YThe Konah i s  a new spaper p u b lis h e d  w eekly by th e  
s tu d e n ts  o f  M issou la  County High S c h o o l.
®See A ppendix.
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limcb. room and th e  w a it in g  p la c e  f o r  th e  bus t r a n s p o r te d  s t u ­
d e n ts .  There was a  c o n s ta n t  a t te m p t to  keep th e  p r o j e c t  in  
th e  minds o f  i t s  f r i e n d s  a s  w e ll  a s  i t s  enem ies. In  t h i s  
c a se  th e r e  was a  r e a l  and f o r c e f u l  o p p o s i t io n  to  th e  p r o j e c t  
w hich had  to  be won o v e r  and n o t  overcom e. A d e fe a te d  oppo­
s i t i o n  can  n e v e r  be coun ted  on f o r  c o o p e ra t io n , and a  p r o j e c t  
o f  t h i s  ty p e  needs th e  c o o p e ra t io n  o f  a l l  f a c u l ty  and adm in­
i s t r a t i v e  p e r s o n n e l♦
In  g e n e ra l  th e  problem s r e l a t e d  to  s t a r t i n g  a r a d io  
p r o j e c t  a re  much th e  same a s  th o se  co n n ec ted  w ith  many o f  th e  
o th e r  e x t r a - c u r r i c u l a r  a c t i v i t i e s  o f  a  h ig h  s c h o o l. A r e a l  
i n t e r e s t  in  th e  p r o j e c t  and a r e l a t i v e l y  com plete u n d e r­
s ta n d in g  o f  th e  l o c a l  s i t u a t i o n  on th e  p a r t  o f  th e  sp o n so r  
a re  a b o u t a l l  t h a t  a re  needed to  a s s u re  su c c e s s . O b v io u sly , 
th e r e  a re  many p i t f a l l s  and th e  sp o n so r sh o u ld  a tte m p t to  
a v o id  s ta k in g  h i s  p r o f e s s io n a l  r e p u ta t io n  on th e  su c c e ss  o f  
th e  p r o j e c t ,  b u t  th e  b e n e f i t s  so o u ts h in e  th e  bad p o in ts  t h a t  
m ost e n th u s i a s t i c  e d u c a to rs  a r e  more th a n  w i l l in g  to  ta k e  th e  
r i s k .
There a re  few tim es in  th e  a v e rag e  te a c h in g  c a r e e r  
when one can  h o ld  h i s  head  h i ^  and s a y , “T his i s  my b e s t  
c o n t r ib u t io n ;  t h i s  i s  my g r e a t e s t  w ork ." A ra d io  p r o j e c t  
c o u ld  be such a  c o n t r ib u t io n  f o r  m ost Montana e d u c a to r s .  The 
t h r i l l  t h a t  accom panies s e e in g  one c h i ld  g a in  s e l f  c o n fid e n ce  
and p o ise  a s  he g a in s  a r e p u ta t io n  a s  a  s t a f f  announcer o r
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d e p a rtm e n t h ead , and th e  s a t i s f a c t i o n  t h a t  i s  f e l t  when one 
"hone h e ad ” E n g lish  c la s s  s p r in g s  to  l i f e  a s  i t  " h i t s  th e  
a irw av es"  a re  payment enough f o r  m ost te a c h e r s .
E s s e n t i a l l y ,  any sc h o o l p r o j e c t  i s  o n ly  as s t r o n g  a s  
th e  s tu d e n ts  p a r t i c i p a t i n g  in  i t s  a c t i v i t i e s ;  t h e r e f o r e ,  th e  
c r i t e r i a  f o r  th e  s e l e c t i o n  o f  s tu d e n t  memhers a re  c r i t i c a l  
f a c t o r s  a f f e c t i n g  th e  su c c e ss  o f  th e  p r o j e c t .  The e s t a b l i s h ­
m ent o f  any sch o o l p r o j e c t  can n o t be defended  u n le s s  i t  i s  
b e n e f i c i a l  p r im a r i ly  to  th e  s tu d e n ts  and , a s  a  r e s u l t ,  a  
r a d io  p r o j e c t  sh o u ld  by a l l  means be s tu d e n t  c o n t r o l le d ,  b u t  
th e  sp o n so r m ust u se  h i s  in f lu e n c e  to  m a in ta in  a s t r o n g  o r ­
g a n iz a t io n  a t  a l l  t im e s . In  e s t a b l i s h in g  a p r o j e c t  o f  t h i s  
ty p e , where much v a lu a b le  equipm ent may e v e n tu a l ly  be u se d  
and c e r t a i n  f e d e r a l  law s obeyed , th e r e  i s  l i t t l e  to  be g a in e d  
by open ing  th e  m em bership to  a l l  s tu d e n ts .  A h i ^  sc h o o l 
s t a t i o n  i s  a p e r f e c t  t a r g e t  f o r  v a n d a lism , b u t  much o f  t h i s  
can  be p re v e n te d  by c a r e f u l l y  c o n t r o l l i n g  th e  s e l e c t i o n  o f  
members. In  a sm a ll sc h o o l t h i s  may n o t  be an im p o rta n t 
p rob lem , b u t  in  sc h o o ls  w ith  e n ro llm e n ts  ex ceed in g  f iv e  h u n ­
d re d  i t  becomes a  v e ry  im p o rta n t f a c t o r .
In  c e r t a i n  sc h o o ls  th e  fo rm a tio n  o f  th e  s tu d e n t  c lu b  
o r  o r g a n iz a t io n  o p e ra t in g  th e  r a d io  p r o je c t  w i l l  be c lo s e ly  
c o n t r o l le d  by th e  s tu d e n t  governm ent o r g a n iz a t io n ,  b u t  in  
m ost c a se s  t h i s  w i l l  n o t  p rove to  be a s e r io u s  h a n d ic a p .
The fo llo w in g  o f f i c e s  a re  su g g e s te d : s t a t i o n  m anager.
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o f f i c e  o r  “b u s in e ss  m anager,^  c h ie f  e n g in e e r ,  c h ie f  a n n o u n ce r, 
and c h ie f  o f  p ro d u c tio n . These s tu d e n ts  a c t  a s  d ep a rtm en t 
h e a d s . T h is g roup  o f  o f f i c e r s  may he f u r t h e r  o rg a n iz e d  in to  
a  h o a rd  o f  d i r e c to r s  i f  th e  o rg a n iz a t io n  expands to  th e  p o in t  
where i t  becomes u n w eild y . A h o a rd  o f  d i r e c to r s  w i l l  l i g h t e n  
th e  hu rden  o f  th e  p r o j e c t  sp o n so r i f  th e  p r o je c t  expands to  
in c lu d e  tw enty  o r  more members. The s tu d e n t  d i r e c t o r s  can 
have m ee tin g s in d ep e n d en t o f  th e  e n t i r e  g roup  and th u s  can 
b r in g  many problem s to  th e  a t t e n t i o n  o f  th e  sp o n so r t h a t  
m igh t n o t  be b ro u g h t o u t  in  a  m ee tin g  o f  tw enty  o r  more mem­
b e r s .
W hether o r  n o t  to  base  th e  fo rm a tio n  o f  the  s tu d e n t  
o r g a n iz a t io n  on a d e m o c ra tic  b a s i s  i s  one problem  w hich 
sh o u ld  be l e f t  to  th e  p r o j e c t  sp o n so r . In  a l l  o f  th e  c a se s  
in v e s t ig a te d  in  th e  p r e p a r a t io n  o f  t h i s  p a p e r , no i l l u s t r a ­
t io n s  have been  found o f  d e m o c ra tic  o r g a n iz a t io n s .  T h is was 
n o t  th e  c ase  w ith  th e  M issou la  p r o j e c t .  In  t h i s  c a s e ,  one 
o b je c t iv e  o f  th e  p r o j e c t  fo u n d ers  was to  p ro v id e  t r a i n i n g  
f o r  s tu d e n ts  in  th e  d e m o c ra tic  p ro c e s s .
%iere a re  s e v e ra l  ways o f  I n f lu e n c in g  th e  s e l e c t i o n  
o f  members, b u t  th e  way m ost s u i t e d  to  th e  la r g e  sc h o o l seems 
to  be by u t i l i z i n g  an o r g a n iz a t io n a l  c o n s t i t u t i o n .  T his con­
s t i t u t i o n  sh o u ld  s t a t e  c l e a r l y  th e  re q u ire m e n ts  f o r  member­
s h ip .  A copy o f  th e  c o n s t i t u t i o n  o f  th e  r a d io  p r o j e c t  a t
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M issou la  County High S choo l i s  in c lu d e d  in  th e  ap p en d ix  o f  
t h i s  p a p e r . I n  t h i s  o r g a n iz a t io n  a l l  o f f i c e r s  a re  e le c te d  
by th e  s tu d e n ts  i n  th e  o r g a n iz a t io n .  Such an  o r g a n iz a t io n  
co u ld  become v e ry  i n e f f i c i e n t ,  b u t by k eep in g  th e  q u a l i f i ­
c a t io n s  f o r  o f f i c e  h o ld e r s  alw ays b e fo re  th e  e n t i r e  o rg a n i­
z a t io n  t h i s  s i t u a t i o n  h as  been  a v e r te d .
The key s tu d e n t  o f f i c e  i s  t h a t  o f  s t a t i o n  m anager.
The p r o j e c t  sp o n so r  sh o u ld  c o n s ta n t ly  p o in t  o u t  th e  im por­
ta n c e  o f  t h i s  o f f i c e  to  th e  s tu d e n ts  in  th e  o r g a n iz a t io n  so 
t h a t  th ey  w i l l  r e a l i z e  th e  im p o rtan ce  o f  th e  p o s t .  T h is 
p r a c t i c e  w i l l  a ls o  e n a b le  th e  p r o j e c t  sp o n so r to  keep  th e  
o r g a n iz a t io n a l  e le c t i o n s  from  becom ing p o p u la r i ty  c o n te s t s .
N om inations to  th e  o f f i c e s  o f  d e p a rtm e n t heads such  
a s  c h ie f  o f  p ro d u c tio n , c h ie f  e n g in e e r ,  and c h ie f  an nouncer 
sh o u ld  be l im i te d  to  th e  o r g a n iz a t io n 's  c o n s t i t u t io n  to  mem­
b e rs  o f  th e  d ep artm en t a f f e c t e d .
lUSee Appendix.
CHAPTER I I I
THE PURCHASING- AND CONSTRUCTION OF EQUIPMENT
Equipm ent f o r  th e  e d u c a t io n a l  r a d io  p r o j e c t  can  be 
c o n s id e re d  in  two c a te g o r i e s ;  t h a t  w hich i s  p u rc h a se d , and  
t h a t  w hich i s  c o n s t r u c te d .  G re a t d i f f i c u l t y  i s  e n c o u n te re d  
i f  one a tte m p ts  to  p r e s e n t  a  l i s t  o f  equipm ent t h a t  sh o u ld  
be c o n s tru c te d  by th e  members o f  th e  p r o j e c t ,  b ecause  many 
f a c t o r s  sh o u ld  in f lu e n c e  th e  d e c i s io n  o f  w h e th er to  buy o r  
b u i ld .  A lso , d i f f i c u l t y  i s  e n c o u n te re d  i f  one a tte m p ts  to  
p r e s e n t  a  l i s t  o f  equ ipm ent to  be p u rch a se d  in  ev ery  i n ­
s ta n c e .  However, th e r e  i s  some p o s s i b i l i t y  t h a t  c r i t e r i a  
can  be c re a te d  w hich w i l l  i n e v i t a b ly  p la c e  s e v e r a l  ite m s  o f  
equ ipm ent in  th e  l a t t e r  c a te g o ry . Every sp o n so r sh o u ld  e s ­
t a b l i s h  such  c r i t e r i a  a t  a  v e ry  e a r ly  d a te ,  and in  d o in g  so 
he  sh o u ld  c o n s id e r  such  f a c to r s  a s  f in a n c e ,  a v a i la b le  t e c h ­
n i c a l  a id ,  th e  l o c a l  su p p ly  o f  p a r t s ,  pu rpose  o f  o b ta in in g  
th e  equ ipm en t, and r e l a t e d  Government r e g u la t io n s .
The b u i ld in g  o f  needed  equipm ent can prove a v e ry  
e d u c a t io n a l  and i n t e r e s t i n g  e x p e r ie n c e  f o r  th e  p r o j e c t  mem­
b e rs  in v o lv e d , and th e r e  i s  much equipm ent w hich can  be 
b u i l t  by th e  a v erag e  h ig h  sc h o o l g ro u p . Very few to o ls  a re  
needed  f o r  t h i s  type  o f  w ork, b u t th e  p u rc h a s in g  o f  a  few 
to o l s  w i l l  p rove  v e ry  w o rth w h ile . A s o ld e r in g  i r o n ,  screw  
d r i v e r s ,  p l i e r s ,  sm a ll and la r g e  hammers, lo n g -n o sed  p l i e r s .
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and a d r i l l  w i l l  m eet th e  needs o f  m ost o f  th e  p o s s ib le  con­
s t r u c t i o n .  Many sch o o l shops can be u se d  f o r  c o n s t r u c t in g  
equipm ent and th u s  e l im in a te  th e  need  f o r  any e x p e n d itu re  
f o r  t o o l s .
Much o f  th e  f u r n i tu r e  u sed  in  c o n n e c tio n  w ith  a r a d io  
p r o j e c t  i s  v e ry  s p e c ia l i z e d  and sh o u ld  be c o n s tru c te d  to  f i t  
a  s tu d io .  The t a b l e  upon w hich th e  c o n s o le , !  t u r n - t a b l e s ,  
and m icrophones a re  to  be u se d  w i l l  u n d o u b ted ly  have to  be 
c o n s t ru c te d .  S ta t io n s  w hich have a tte m p te d  to  m odify d esk s  
o r  f a c to r y  made t a b le s  have in v a r ia b ly  found th em se lv es 
fa c e d  w ith  a  rem o d e lin g  job  s h o r t ly  a f t e r  i n i t i a t i n g  o p e r ­
a t i o n s .
At M isso u la  th e  f i r s t  co n so le  t a b le  was b u i l t  on a  
tw o -b y -fo u r  fram e w ith  a plywood to p .  The to p  was l a t e r  
covered  w ith  h a rd -b o a rd  to  p ro v id e  a  b e t t e r  a p p e a ra n c e . A 
h a l f  c i r c l e  was c u t  o u t o f  th e  f r o n t  c e n te r  o f  the  t a b l e  to  
a llo w  th e  announcer to  be s e a te d  c lo s e r  to  a l l  p ie c e s  o f  
equipm ent on th e  t a b l e .  The t u r n - t a b l e s  were mounted on 
each  s id e  o f  t h i s  h a l f  c i r c l e ,  and th e  c o n so le  was p la c e d  
d i r e c t l y  in  f r o n t  o f  i t .  A boom -type m icrophone i s  most 
s a t i s f a c t o r y ,  b ecau se  i t  e n a b le s  th e  m icrophone to  occupy a 
c e n t r a l  p o s i t io n  w ith o u t any d a n g e r o f  i t s  b e in g  knocked o v e r . 
T his boom c o u ld  be i n s t a l l e d  a s  a perm anen t p ie c e  o f e q u ip ­
ment and th u s  c o u ld  be made by p r o j e c t  members. F o r con -
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v e n ie n ce  a l l  w ire s  were run  u n d e r t'ne t a b le  and th e s e  were 
t i e d  in to  c a b le s  o r  suspended  on g roup  h a n g e rs . A lso , a l l  
w ire s  w ere l a b e l l e d  to  f a c i l i t a t e  r e p a i r in g  o r  e x te n d in g  
c i r c u i t s .  The f r o n t  s id e  o f  th e  t a b l e  was e n c lo se d , and a l l  
sw itc h e s  were mounted h e re  w i th in  th e  in d e n te d  h a l f  c i r c l e .  
T h is  p r o v id e s ,  f o r  th e  an n o u n ce r, com plete  and c o n v e n ie n t 
c o n tr o l  o f  th e  equ ipm en t.
O th e r f u r n i tu r e  u sed  a t  M isso u la  c o n s is te d  o f  a i*ecord 
ra c k , a sw iv e l c h a i r  f o r  a n n o u n ce rs , a u t i l i t y  t a b le  w ith  a  
s h e l f  below  f o r  s to r in g  equ ipm en t, and s e v e r a l  p ie c e s  o f  
o f f i c e  f u r n i t u r e .  The re c o rd  ra c k  and u t i l i t y  t a b l e  were 
b u i l t  by p r o j e c t  members a t  a c o s t  o f  l e s s  th a n  tw en ty  d o l ­
l a r s .  The re c o rd  ra c k  c o n s is te d  o f  n o th in g  more th a n  a s e ­
r i e s  o f  s h e lv e s  a g a in s t  a  w a ll  w ith  w ire  s u p p o r ts  f o r  th e  
r e c o rd s .  P ro v is io n s  were made f o r  e n la rg in g  th e  re c o rd  ra c k  
a s  th e  in c re a s e d  c a p a c i ty  i s  n eed ed . The u t i l i t y  t a b le  was 
b u i l t  lo n g  enough to  h o ld  th r e e  r e c o r d e r s ,  which e n a b le d  mem­
b e rs  to  make two c o p ie s  o f  a  re c o rd in g  ta p e  a t  one t im e .
Even though a p r o j e c t  may n o t have th re e  r e c o r d e r s ,  th e  e x ­
t r a  space  sh o u ld  prove a  g r e a t  a s s e t .
The h e a r t  o f  th e  r a d io  equipm ent in  a  p r o je c t  o f  t h i s  
ty p e  i s  th e  c o n tr o l  c o n so le . The p u rpose  o f  a  c o n so le  i s  to  
p re p a re  th e  raw s ig n a l  f o r  r e p ro d u c tio n  o r  b ro a d c a s t in g .  The 
tone  o r  volume o f  a  s ig n a l  may be changed by th e  c o n so le  in  
such  a  way a s  to  make i t  c o r r e c t  f o r  a  g iv e n  a p p l i c a t io n .
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The co n so le  a t  M issou la  was c o n s tru c te d  by a  lo c a l  am a teu r 
r a d io  o p e ra to r  and c o n ta in s  fo u r  c i r c u i t s . ^  Two o f  th e s e  
a re  phonograph a m p l i f i e r s .  One i s  a  h i ^  im pedance m ic ro ­
phone a m p l i f i e r ,  and th e  o th e r  i s  a  low impedance m icrophone 
a m p l i f i e r .  A c o n so le  o f  t h i s  ty p e  h a s  s e v e r a l  c h a r a c t e r i s ­
t i c s  w hich make i t  v e ry  s u i t a b l e  f o r  th e  av erag e  h ig h  sc h o o l 
s t a t i o n .  The fo u r  s e p a ra te  a m p l i f i e r  c i r c u i t s  p ro v id e  s u f ­
f i c i e n t  o u t l e t s  f o r  u se  w ith  th e  sc h o o l in te r-c o m m u n ic a tio n  
system  o r  p u b l ic  a d d re s s  sy stem . The h ig h  and low im pedance 
m icrophone c i r c u i t s  a r e  c a p a b le  o f  p ro v id in g  any ty p e  o f  m i­
crophone s e r v ic e  t h a t  c o u ld  c o n c e iv a b ly  be r e q u ir e d .  The 
f i d e l i t y  i s  a c c e p ta b le ,  and  th e  c o s t  i s  r e l a t i v e l y  low .
When b u i ld in g  a c o n so le  i t  sh o u ld  be remembered t h a t  
th e  t r a n s m i t t e r  m o d u la to r i s  v e ry  o f te n  c o n s id e re d  a s  a  p a r t  
o f  th e  c o n so le . In  m ost c a se s  t h i s  i s  an id e a l  s i t u a t i o n .  
C o n seq u en tly , space  sh o u ld  be p ro v id e d  f o r  t h i s  c i r c u i t  when 
p la n n in g  th e  c o n so le . The accom panying p la n s  do n o t  p ro v id e  
f o r  such  a  c i r c u i t ,  b ecau se  a t r a n s m i t t e r  h a s  n o t been  u sed  
a t  M isso u la .
I f  th e  members o f  th e  p r o j e c t  w ish  to  p ro v id e  p u b l ic  
a d d re s s  s e rv ic e  f o r  th e  s c h o o l ,  t h i s  equ ipm ent may a ls o  be 
b u i l t .  The p u b l ic  a d d re s s  a m p l i f i e r  sh o u ld  be c o n s t r u c te d  
i n  such  a way a s  to  u t i l i z e  a s e p a ra te  p r e - a m p l i f i e r .3 A
^See A ppendix .
3 see  A ppendix.
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s e p a ra te  p r e - a m p l i f i e r  can  be u sed  f o r  s e v e r a l  o th e r  p u r ­
po ses in  th e  p r o j e c t .  Remote b ro a d c a s t in g  can be done 
th ro u g h  lo n g  l i n e s  w ith  t h i s  d e v ic e .  Thus, re c o rd in g s  can  
be made in  th e  s tu d io  o f  b ro a d c a s ts  o r ig in a t in g  in  th e  gym, 
a u d ito r iu m , o r  c la ss ro o m s . B ecause t h i s  c i r c u i t  m ust be i n ­
c lu d e d  in  th e  p u b l ic  a d d re s s  a m p l i f i e r ,  v e ry  l i t t l e  a d d i t i o n ­
a l  expense  w i l l  be e n c o u n te re d  by m ounting i t  as a  s e p a r a te  
u n i t .  The accom panying d iag ram  f o r  th e  p r e - a m p l i f i e r  p r o ­
v id e s  f o r  th r e e  m icrophone in p u t  c i r c u i t s  w hich w i l l  in c r e a s e  
th e  u s e f u ln e s s  o f  th e  p u b l ic  a d d re s s  sy s te m .^  T h is  d iag ram  
i s  an  e x a c t  copy o f  th e  o r i g i n a l  d iag ram  su b m itte d  to  th e  
a u th o r  by Woodrow Davey, th e  d e s ig n e r  o f  th e  p r e - a m p l i f i e r  
u se d  a t  M isso u la  County H igh S c h o o l.
The f i n a l  s ta g e s  o f  a m p l i f i c a t io n  f o r  th e  p u b l ic  a d ­
d r e s s  sy stem  may be p e rm an en tly  i n s t a l l e d .  A perm anent i n ­
s t a l l a t i o n  red u c es  bad c o n n e c tio n s  and damaged equ ipm ent to  
a  minimum. The f i n a l  s ta g e  a m p l i f i e r  sh o u ld  be housed  n e a r  
th e  sp e a k e r  o r  sp e a k e rs  and f a r  from  th e  re a c h  o f  th e  s tu d e n t  
body. The a m p l i f i e r  a t  M isso u la  County H igh School i s  
mounted a b o u t tw en ty  f e e t  from  th e  f l o o r  on a s h e l f  and h a s  
n e v e r  been  damaged by s tu d e n ts .  P ro v is io n s  must be made f o r  
c o o lin g  th e  a m p l i f i e r ,  w hich means t h a t  i t  c an n o t be e n c lo se d  
in  a  c lo s e  f i t t i n g  box. I f  a t  a l l  p o s s ib le ,  th e  to p  o f  th e  
su rro u n d in g  box sh o u ld  be co v ered  w ith  s c re e n  w ire  to  a llo w
4See Appendix.
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maximum v e n t i l a t i o n .  When m ounting t h i s  a m p l i f i e r ,  a  means 
o f  c o n n e c tin g  th e  p r e - a m p l i f i e r  to  th e  in p u t  m ust be p ro v id e d . 
A s m a ll ,  two c o n n e c to r , te rm in a l  b lo c k  w ith  a  s h ie ld e d  le a d  
w i l l  se rv e  t h i s  pu rpose  v e ry  w e l l .  The a m p l i f i e r  shown i n  
th e  ap p en d ix  was d e s ig n e d  e s p e c i a l l y  f o r  th e  p r o j e c t  a t  
M isso u la  and sh o u ld  prove v e ry  s a t i s f a c t o r y  f o r  any ra d io  
p r o j e c t .  T h is  u n i t  h a s  e x c e l l e n t  q u a l i ty  and ample volum e.
A t M isso u la  two sp e a k e rs  a re  u se d  w hich se rv e  in  an  a u d i t o r i ­
um s e a t in g  o v e r tw elve  h u n d red  s tu d e n ts .
S p eak er m ountings can be made by s tu d e n ts .  The 
m ountings sh o u ld  p r o t e c t  th e  sp e a k e r  from  any d is tu r b a n c e ,  
b u t  th e y  sh o u ld  n o t  cause  any change i n  th e  s ig n a l .  T his 
can be done by b u i ld in g  a  box a round  th e  sp e a k e r  w ith o u t a  
f r o n t  o r  back  and th e n  c o v e r in g  th e  f r o n t  and back w ith  heavy 
c lo t h .  The sp e a k e rs  sh o u ld  be p la c e d  so a s  to  p ro v id e  m axi­
mum q u a l i t y ,  and th e r e f o r e  th e  a rran g em en t w i l l  depend on th e  
l o c a l  s i t u a t i o n .  In  m ost c a se s  a s u i t a b l e  l o c a t io n  f o r  sp e ak ­
e r s  i s  found by sim p le  t r i a l  and e r r o r .  Such e x p e r im e n ta tio n  
may be u sed  to  te a c h  p a r t i c i p a t i n g  s tu d e n ts  many o f  th e  c h a r ­
a c t e r i s t i c s  o f  sound.
P ickups f o r  u se  w ith  t r a n s c r i p t i o n s  may be made a t  low 
c o s t ,  b u t  th e se  sh o u ld  n o t  be c o n s id e re d  a s  perm anent i n s t a l ­
l a t i o n s .  The c o r r e c t  b a la n c e  n e c e s sa ry  to  a s s u re  minimum 
s u r fa c e  n o is e  i s  d i f f i c u l t  to  a t t a i n  w ith  s t u d e n t - b u i l t  p ic k ­
u p s . The p ick u p s shown in  F ig u re  th r e e  a re  stu d en t-m ad e  and
d
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w ere u se d  f o r  ab o u t one y e a r ;  how ever, th e y  were e v e n tu a l ly  
r e p la c e d  w ith  com m erc ia lly  made p i c k u p s . 5 Tbe p ick u p  c a r ­
t r id g e  sh o u ld  he w ire d  w ith  s h ie ld e d  w ire  to  th e  phono in p u t  
o f  th e  c o n so le . The arm o f  s tu d en t-m ad e  p ickups sh o u ld  he 
grounded^ to  p re v e n t s q u e a l in g .  The p ick u p s  must he lo n g  
enough to  c l e a r  a s ix te e n  in c h  t r a n s c r i p t i o n .
In  some c a se s  s ta n d a rd  phonograph p ickups may he u sed  
hy e x te n d in g  t h e i r  arm . T h is can  he done hy c u t t in g  th e  arm 
o f  th e  p ick u p  i n  two n e a r  th e  c e n te r  and i n s e r t i n g  a  p ie c e  
o f  l i g h t  wood o f  th e  d e s i r e d  le n g th .  The w ire  ru n n in g  
th ro u g h  th e  arm m ust he s p l ic e d  to  co v er t h i s  e x te n s io n .  A 
l i t t l e  sa n d in g  and a  c o a t  o f  p a in t  can produce  an  a t t r a c t i v e  
lo o k in g  in s tru m e n t a f t e r  t h i s  o p e ra t io n .
T u rn - ta b le s  o f  h ig h  q u a l i t y  sh o u ld  he a c q u ire d  a s  
soon a s  p o s s ib le .  W hile th e  p r o j e c t  i s  g e t t i n g  u n d e r way 
second hand t u r n - t a b l e s  from  o ld  e l e c t r i c  phonographs may he 
u se d , h u t th e s e  o f f e r  s e r io u s  l i m i t a t i o n s .  Even in  v e ry  e l ­
em entary  r a d io  work a c c u ra te  t im in g  sh o u ld  he a tte m p te d , and 
t h i s  i s  im p o ss ib le  when u s in g  t u r n - t a b l e s  d e s ig n ed  f o r  o th e r  
p u rp o se s . When b u i ld in g  th e  s tu d io  a t  th e  M issou la  p r o je c t  
v e ry  in e x p e n s iv e  t u r n - t a b l e s  w ere i n s t a l l e d  hy th e  p a r t i c i ­
p a t in g  s tu d e n ts ,  h u t  th e s e  were re p la c e d  a f t e r  ab o u t one
^ A s ta t ic  model 400-CAC-D arm d i s t r i b u t e d  hy A l l ie d  
Radio Company ; 833 W. Jack so n  B lv d .;  Chicago 7 ,  I l l i n o i s .
^C onnected to  th e  c h a s s is  o f  th e  c o n so le .
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y e a r .  Tb.e rep la ce m e n t tu rn - ta b le s '^  c o s t  a p p ro x im a te ly  f i f t y  
d o l l a r s  a p ie c e  and have p roved  v e ry  s a t i s f a c t o r y .  T u rn ­
t a b l e s  sh o u ld  be a b le  to  accommodate s ix t e e n  in ch  t r a n s c r i p ­
t io n s  and o p e ra te  a t  a v e ry  c o n s ta n t  sp e e d . The m otors 
sh o u ld  be la r g e  to  in s u re  c o o l o p e ra t io n  o v e r  lo n g  p e r io d s  
o f  t im e , and f r i c t i o n  d r iv e s  have been  found  very  s a t i s f a c ­
to r y  by com m ercial b r o a d c a s te r s .  The r o t a t i n g  p l a t e  sh o u ld  
be covered  w ith  a  f e l t  o r  ru b b e r  d i s k ,  o r  b o th , and th e s e  
sh o u ld  be a llo w ed  to  r e s t  lo o s e ly  on th e  p l a t e  w ith o u t b e in g  
cem ented o r  o th e rw ise  a t ta c h e d  to  th e  p l a t e .
I f  a  t r a n s m i t t e r  i s  d e s i r e d ,  e v id e n ce  in d ic a te s  t h a t  
i t  sh o u ld  be p u rch ased  i n t a c t .  In  th e  summer o f 1951, 
Woodrow DaveyS d id  c o n s id e ra b le  r e s e a r c h  and e x p e r im e n ta tio n  
on th e  developm ent o f a  s u i t a b l e  t e n - w a t t ,  freq u en cy  modu­
l a t e d  t r a n s m i t t e r  f o r  u se  w ith  sc h o o l p r o j e c t s .  H is o b je c ­
t i v e  was to  d e s ig n  a u n i t  c o s t in g  l e s s  th a n  f iv e  hundred  
d o l l a r s  t h a t  was sim p le  enough to  be b u i l t  by e d u c a to rs  o r  
s tu d e n ts  and a t  th e  same tim e m ee tin g  th e  re q u ire m e n ts  o f  
th e  F e d e ra l Com m unications Commission c o n ce rn in g  such  u n i t s .  
A f te r  many h o u rs  o f  p a t i e n t  work on t h i s  p rob lem , Davey con­
c lu d ed  t h a t  th e  c o n s t r u c t io n  o f  such  a  u n i t  was n o t  f e a s i b l e .
T P re s to  model 15-G-2 ( th r e e  sp eed ) produced  by th e  
P re s to  R ecord ing  C o rp o ra tio n ; Param us, New J e r s e y .
^Woodrow Davey; C iv i l  A e ro n a u tic s  A d m in is tra t io n ;  
M isso u la , M ontana.
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T his w orker c o n ta c te d  th e  e n g in e e r in g  d ep artm en t o f  th e  
M otoro la  Radio C o rp o ra tio n ^  and t h i s  o r g a n iz a t io n  v a l id a te d  
h i s  c o n c lu s io n . S e v e ra l  d e s ig n s  w ere su b m itte d  to  th e  F e d e r­
a l  Com munications Com mission, b u t  in  each  case  th e  m o d u la tio n  
u n i t  o f  th e  t r a n s m i t t e r  d id  n o t  m eet w ith  t h e i r  a p p ro v a l .
S e v e ra l  m a n u fa c tu re rs  b u i ld  t r a n s m i t t e r s  w hich a re  
s u i t a b l e  f o r  u se  w ith  th e  h ig h  sc h o o l r a d io  p r o j e c t .  The 
m a jo r i ty  o f  th e s e  u n i t s  c o s t  w e ll  i n  e x c e ss  o f  one th o u san d  
d o l l a r s ,  b u t  th ey  a re  g u a ra n te e d  by t h e i r  m a n u fa c tu re rs  to  
m eet th e  l i c e n s in g  re q u ire m e n ts  o f  th e  F e d e ra l  Com munications 
Com mission. The C o l l in s  Radio C o rp o ra tio n ^ ^  m an u fac tu res  a  
r a d io  p r o j e c t  k i t  w hich in c lu d e s  a  t r a n s m i t t e r ,  p r e - a m p l i f i e r ,  
m icrophone, and v a r io u s  o th e r  b ro a d c a s t  a c c e s s o r ie s .  Such a 
k i t  i s  o f  optimum v a lu e  to  th e  p r o j e c t  sp o n so r  in te n d in g  to  
i n i t i a t e  h i s  program  w ith  d i r e c t  rsid lo  b ro a d c a s t in g .  Much o f  
th e  equ ipm ent in  t h i s  k i t  would e v e n tu a l ly  be  accum ulated  by 
th e  sp o n so r o f  a g roup  s t a r t i n g  on a  more l im i te d  b a s i s  b e ­
fo re  a  t r a n s m i t t e r  i s  needed . I f  p u rch a se d  s e p a r a te ly ,  th e  
c o s t  o f  item s in  t h i s  k i t  w i l l  be in c re a s e d  to  a c o n s id e ra b le  
e x te n t ,  b u t  th e  in c re a s e d  conven ience  to  th e  sp o n so r sh o u ld  
more th a n  o f f s e t  t h i s  a d d i t io n a l  expense in  th e  m a jo r i ty  o f
^M otoro la  Radio C o rp o ra tio n ; 4545 A ugusta B lv d .;  
Chicago 5 1 , I l l i n o i s .
^ ^ C o ll in s  Radio C o rp o ra tio n ; C edar R ap id s , Iow a.
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c a s e s .  Long term  f in a n c in g  o f  a  p r o j e c t  i s  harm onious w ith  
th e  g e n e ra l  p la n  o f  sc h o o l f in a n c e .
The C o l l in s  738A (and  738B) t e n - w a t t ,  freq u en cy  modu­
l a t e d  t r a n s m i t t e r  i s  a  b ro a d c a s t  u n i t  d e s ig n e d  s p e c i f i c a l l y  
f o r  e d u c a t io n a l  b ro a d c a s t in g .  T h is t r a n s m i t t e r  can  be p la c e d  
on any s ta n d a rd  d esk  o r  t a b l e ,  and power can be s e c u re d  from  
any s ta n d a rd  one hund red  f i f t e e n  v o l t ,  s ix ty  c y c le  o u t l e t .
I t  in c lu d e s  a  two ch an n e l a u d io  a m p l i f i e r  w hich w i l l  accommo­
d a te  two m icrophones, o r  one m icrophone and one t u r n - t a b l e  
p ic k u p . T his l im i te d  in p u t  i s  v e ry  d e f i n i t e l y  one s h o r t ­
coming o f  t h i s  u n i t .  However, th e  su p e rb  o p e ra t io n a l  c h a ra c ­
t e r i s t i c s  o f  th e  t r a n s m i t t e r  more th a n  o f f s e t  t h i s  l i m i t a t i o n .
The C o l l in s  t r a n s m i t t e r  i s  housed  in  an  a l l  s t e l l  c ab ­
i n e t  w hich lo c k s  in  p la c e  and p re v e n ts  tam pering  by u n a u th o r ­
iz e d  s tu d e n ts .  When u n lo ck e d , how ever, th e  c a b in e t  may be 
e a s i l y  rem oved, th u s  ex p o sin g  a l l  in n e r  p a r t s  o f  th e  u n i t .
A u n ique  h in g e  a rran g em en t a llo w s  c o n v e n ie n t s e r v ic in g  o f  th e  
c o n tr o l  p a n e l .  I f  a t  any tim e a f t e r  i n i t i a l  i n s t a l l a t i o n  o f  
th e  t r a n s m i t t e r  a  g r e a t e r  o u tp u t i s  d e s i r e d ,  th e  t r a n s m i t t e r  
can  s t i l l  be u sed  to  good ad v an tag e  b ecau se  th e  main c h a s s is  
and  power su p p ly  can be p la c e d  in  any C o l l in s  t r a n s m i t t e r  o f  
h ig h e r  pow er, th u s  sa v in g  a  s u b s t a n t i a l  p o r t io n  o f  th e  c o s t  
o f  th e  power in c r e a s e .  W ith l im i te d  e d u c a t io n a l  b u d g e ts , t h i s  
f a c t  sh o u ld  n o t  be ig n o re d  by p r o j e c t  s p o n s o rs .
A f e a tu r e  o f  th e  C o l l in s  t r a n s m i t t e r  i s  th e  b u i l t - i n
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re c e iv e r*  T his p e rm its  m o n ito r in g  o f  th e  program  b e in g  
b ro a d c a s t*  The r e c e iv e r  o b ta in s  a  sm a ll amount o f  s ig n a l  
from  th e  t r a n s m i t t e r  o u tp u t  s t a g e .  H ead-phone ja c k s  a re  
p ro v id ed  on th e  f r o n t  p a n e l .  One e n a b le s  c o n n e c tio n  o f  h ead ­
phones to  th e  o u tp u t o f  th e  tu n e r  and th e  o th e r  c o n n e c ts  a -  
c ro s s  th e  a u d io  c i r c u i t .
The C o l l in s  Radio C o rp o ra tio n  makes an  e f f o r t  to  co ­
o p e ra te  w ith  e d u c a to rs  in  e v e ry  way p r a c t i c a l .  T h e ir  e q u ip ­
ment i s  o f  e x c e p t io n a l ly  h ig h  q u a l i t y  and i s  in  w ide u se  
th ro u g h o u t t h i s  coun try*  T h is  f irm  in c lu d e s  a c o n s u l t in g  e n ­
g in e e r in g  s t a f f  a s  a r e g u la r  p a r t  o f  t h e i r  s e r v ic e .  However, 
th e  c o s t  o f  th e  equipm ent m an u fac tu red  by t h i s  f irm  i s  r e l a ­
t i v e l y  h ig h .
The G ates Radio C o m p a n y m a n u fa c tu re s  an  e d u c a t io n a l  
b ro a d c a s t  t r a n s m i t t e r  (m odel BFE-10) w hich i s  v e ry  s u i t a b l e  
f o r  sc h o o l use* T h is u n i t  m eets a l l  F e d e ra l Com m unications 
Commission re q u ire m e n ts  and i s  v e ry  w e ll  c o n s tru c te d  f o r  u se  
in  a  s c h o o l. A l l  m ajo r com ponents o f  t h i s  t r a n s m i t t e r  a re  
c l e a r l y  v i s i b l e  a t  a l l  tim e s  due to  th e  s t r u c tu r e  o f  i t s  c ab ­
i n e t .  The f r o n t  and r e a r  o f  th e  c a b in e t  in c lu d e  l a r g e  g la s s  
p a n e ls  to  in s u re  s a fe  in s p e c t io n  o f  component p a r t s  by s t u ­
d en ts*  T h is u n i t  r e t a i l s  f o r  ab o u t tw en ty -tw o  hundred  d o l l a r s  
and can  be s u c c e s s f u l ly  o p e ra te d  w ith  ab o u t e i ^ t  hu n d red  d o l ­
l a r s  w orth  o f  s tu d io  equipm ent* B a s ic a l ly ,  t h i s  t r a n s m i t t e r
l lG a te s  Radio Company; i^uincy, I l l i n o i s .
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c o n s i s t s  o f  an e x c i t e r  t r a n s m i t t e r  o f  a ty p e  used  in  many 
h ig h e r  pow ered, freq u en cy  m odula ted  t r a n s m i t t e r s .  The a d ­
d i t i o n  o f  a power su p p ly , m e te rs , and c o n tr o l s  make i t  a  
f in i s h e d  te n -w a t t  t r a n s m i t t e r .  M odu la tion  i s  accom plished  
hy th e  phase  method w hich h a s  th e  ad v an tag e  o f  p e rm i t t in g  d i ­
r e c t  c r y s t a l  c o n tr o l  o f  th e  o s c i l l a t o r .
When m o d u la tio n  tu b e s  a re  r e p la c e d  in  many t r a n s ­
m i t t e r s ,  e x te n s iv e  a d ju s tm e n ts  a re  n e c e s sa ry  to  m a in ta in  th e  
o r i g in a l  o p e ra t in g  c h a r a c t e r i s t i c s  o f  th e  u n i t  because  o f  
d i f f e r e n c e s  in  c h a r a c t e r i s t i c s  o f  tu b e s .  These a d ju s tm e n ts  
p r e s e n t  a  r e a l  problem  to  th e  e d u c a t io n a l  b r o a d c a s te r  because  
o f  h i s  l im i te d  t e c h n ic a l ly  t r a in e d  s t a f f .  The G ates BFE-10 
t r a n s m i t t e r  e l im in a te s  any n e c e s s i ty  o f  re a d ju s tm e n t a f t e r  
chang ing  m o d u la to r tu b e s  by u t i l i z i n g  a  u n iq u e  fe e d -b a c k  c i r ­
c u i t .  Thus, th e  e x c e l l e n t  o p e ra t in g  c o n d it io n s  o f  t h i s  u n i t  
o b ta in e d  by th e  o r i g in a l  f a c to r y  tu n e -u p  may be m a in ta in e d  
th ro u g h o u t th e  o p e ra t io n a l  h i s to r y  o f  th e  u n i t .  F requency 
s t a b i l i t y  i s  m a in ta in ed  by making u se  o f  a c r y s t a l  o f  low 
te m p e ra tu re  c o e f f i c i e n t .  An oven , w hich h as a  te m p e ra tu re  
w i th in  l i m i t s  c o n s id e ra b ly  c lo s e r  th a n  i s  re q u ire d  f o r  good 
o p e ra t io n  and w e ll  w i th in  th e  l i m i t s  e s t a b l i s h e d  by th e  
F e d e ra l  Com m unications Com m ission, i s  p ro v id e d  to  house  th e  
c r y s t a l .  The G ates Company a ls o  m an u fa c tu res  many o th e r  
ty p e s  o f b ro a d c a s t  and s tu d io  eq u ip m en t.
The Radio E n g in e e r in g  L a b o ra to r ie s  o f  New York C ity
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p ro d u ce  an  o u ts ta n d in g  t r a n s m i t t e r  f o r  u se  by e d u c a t io n a l  
b r o a d c a s t e r s . T h i s  u n i t  f e a tu r e s  a  d e v ic e  w hich i s  r e l a ­
t i v e l y  w e ll  known to  th o se  w ork ing  in  th e  b ro a d c a s t  f i e l d .  
T h is d e v ic e  i s  known a s  a s e r r a s o id  freq u en cy  m odulated  
m o d u la to r. W hile t h i s  d e v ic e  u t i l i z e s  a  v e ry  o r i g i n a l  a p ­
p ro ac h  to  th e  problem  o f  m o d u la tio n , i t  i s  in  wide u s e  a t  
th e  p r e s e n t  tim e and i s  n o t  to  be c o n s id e re d  a s  in  an  e x ­
p e r im e n ta l  s ta g e .
The m a jo r ity  o f  th e  e a r ly  freq u en cy  m odulated  t r a n s ­
m i t t e r s  were m odulated by a  m ethod known a s  th e  phase  s h i f t  
m ethod. D e sp ite  c e r t a i n  sh o rtco m in g s in  in h e re n t  n o i s e ,  
d i s t o r t i o n  a t  th e  low er m o d u la tin g  f re q u e n c ie s  and a  te n d ­
ency o f  th e  c e n te r  freq u e n cy  to  d r i f t ,  i t  c a r r i e d  th e  b u rd en  
o f  la u n c h in g  th e  freq u en cy  m odula ted  sy stem . T his m ethod o f  
m o d u la tio n  was g ra d u a lly  re p la c e d  by th e  doub le  ch an n e l mod­
u l a t o r  w hich was b ro u g h t to  a h ig h  d e g re e  o f  p e r f e c t io n .  
How ever, th e  ch an n e l m o d u la to r had  th e  com m ercial d is a d v a n ­
ta g e  common to  a l l  freq u en cy  m o d u la to rs  o f  r e q u i r in g  a  l a r g e  
num ber o f  tu b e s .  T h is d is a d v a n ta g e  i s  n o t  o f  much im p o rtan ce  
in  t r a n s m i t t e r s  o f  powers above one th o u san d  w a t ts ,  b ecau se  
th e  c o s t  o f  th e  m o d u la to r i s  a r e l a t i v e l y  sm a ll  p a r t  o f  th e  
t o t a l .  F o r t r a n s m i t te r s  o f  low power such a s  th o se  u se d  in  
p u b l ic  sch o o l r a d io  p r o j e c t s ,  how ever, th e  m od u la to r c o s t  b e -
1^Radio E n g in e e r in g  L a b o r a to r ie s ;  36-40 T h ir ty - s e v e n th  
S t r e e t ;  Long I s la n d  C ity  1 , New Y ork.
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comes a m ajor i te m .
The s e r r a s o id  m o d u la to r d e v e lo p ed  by J .  R. Day^^ was 
d e s ig n e d  to  overcome th e  sh o rtco m in g s o f  th e  doub le  ch an n e l 
m o d u la to r m entioned  in  th e  above p a ra g ra p h  and y e t  a v o id  th e  
u n fa v o ra b le  q u a l i t y  o f  th e  phase  s h i f t  m odu la to r when u se d  
w ith  low powered t r a n s m i t t e r s .  The u n i t  does th e s e  th in g s  
v e ry  w e ll  and a ls o  im proves p e rfo rm ance  to  h i t h e r t o  u n a t ­
t a in e d  l e v e l s .  The s ig n i f ic a n c e  o f  t h i s  developm ent i s  t h a t  
by i t s  s im p l i c i ty  and r e l i a b i l i t y  i t  h a s  opened up a l l  s o r t s  
o f  new b ro a d c a s t in g  p o s s i b i l i t i e s .  The s e r r a s o id  m o d u la to r 
m eets a l l  re q u ire m e n ts  o f  th e  F e d e ra l  Com munications Com­
m iss io n  and y e t  h a s  on ly  fo u r  tu b e s .
The R adio E n g in e e r in g  L a b o ra to r ie s  have in c o rp o ra te d  
t h i s  u n u su a l m o d u la to r u n i t  in to  a  t e n - w a t t ,  freq u en cy  modu­
l a t e d  t r a n s m i t t e r  w hich i s  s u i t a b l e  f o r  sc h o o l p u rp o se s .
The t r a n s m i t t e r  i s  o f  u n q u e s tio n a b ly  h ig h  q u a l i ty  and i s  
p r ic e d  a t  a re a so n a b ly  low p r i c e .  T h is  f irm  a ls o  m anufac­
t u r e s  a com plete  l i n e  o f  b ro a d c a s t  equ ipm en t.
The G en era l E l e c t r i c  Company^^ and th e  W estinghouse 
C o rp o ra tio n ^ ^  do n o t  m anu factu re  t e n - w a t t  t r a n s m i t t e r s ,  b u t  
th ey  do produce a com plete  l i n e  o f  b ro a d c a s t  equ ipm en t. The
l 3 j .  R. Day ; Radio E n g in e e r in g  L a b s .,  I n c . ;  Long 
I s la n d  C ity ,  New Y ork.
l^T he G enera l E l e c t r i c  Company ; S y racu se  1 , New Y ork.
^^The W e s tin ^ o u s e  E l e c t r i c  C o rp .;  B a ltim o re , Md.
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W estinghouse C o rp o ra tio n  does p roduce  a  one tho u san d  w a t t ,  
f req u e n cy  m odulated  t r a n s m i t t e r  w hich i s  s u i t a b l e  f o r  u se  by 
th e  e d u c a t io n a l  b ro a d c a s te r  who i s  i n t e r e s t e d  in  m aking u se  
o f  a  u n i t  o f  t h i s  pow er. However, th e  r e g u la t io n s  g o v e rn in g  
th e  u se  o f  such u n i t s  p r e s e n t  a  prob lem  to  th e  e d u c a to r .
The A l l ie d  Radio C o rp o ra tio n ^ ^  m a in ta in s  a  com plete  
s to c k  o f  r a d io  p a r t s  and b ro a d c a s t  com ponents. T h is s to c k  
i s  one o f  th e  m ost com plete  and r e l i a b l e  in  th e  c o u n try .
The p r i c e s  o f  th e s e  m a te r ia ls  a r e  o f t e n  lo w e r th an  th o se  
p re s e n te d  by lo c a l  r a d io  d e a le r s  even  a f t e r  p o s tag e  i s  ta k e n  
in to  c o n s id e r a t io n .
The W alte r Ashe Company^^ a ls o  m a in ta in s  a com plete  
l i n e  o f  r a d io  p a r t s  and component b ro a d c a s t  equipm ent w hich 
i s  v e ry  s i m i l a r  to  t h a t  c a r r i e d  by th e  A l l ie d  Radio C o rp o ra ­
t i o n .
Any o f  th e  p re v io u s ly  m en tioned  co n ce rn s may be con­
s u l t e d  by th e  in d iv id u a l  c o n s id e r in g  th e  pu rch ase  o f  s tu d io  
equ ipm en t. They w i l l  be g la d  to  recommend equipm ent w hich 
w i l l  meet th e  re q u ire m e n ts  a s  o u t l in e d  by th e  p u rc h a s e r .
R ecord ing  equipm ent p r e s e n t s  a  p roblem  to  th e  e d u ca ­
t i o n a l  b r o a d c a s te r ,  b ecau se  o f  i t s  expense  and b ecau se  o f  
i t s  g r e a t  im portance  to  th e  r a d io  p r o j e c t .  There a re  a  g r e a t
^^The A l l ie d  Radio Company; 833 W. Jackson  B lv d .;  
C hicago 7 ,  I l l i n o i s .
^'^The W alte r Ashe Radio Company; 1125 P ine  S t r e e t ;
S t .  L ou is 1 , M isso u r i.
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number o f  r e c o rd e r s  on th e  m ark e t, b u t  many o f  th e s e  a re  
n o t  s u i t a b l e  f o r  u se  in  th e  t y p i c a l  sc h o o l r a d io  p ro je c t*  
The e d u c a to r  shou ld  c e r t a i n l y  know w hat he e x p e c ts  t o  a c ­
com plish  w ith  th e  m achine b e fo re  s e l e c t i n g  a  r e c o r d e r .  The 
need  f o r  more th a n  one r e c o r d e r  w i l l  soon  become a p p a re n t  
t o  th e  e d u c a t io n a l  b r o a d c a s te r .  Two r e c o rd e r s  sh o u ld  be 
c o n s id e re d  a minimum o f  r e c o rd in g  equipm ent even f o r  th e  
sm a ll s c h o o l.
The p r e s e n t  t r e n d  i n  e d u c a t io n a l  r e c o rd in g  i s  tow ard  
th e  ta p e  r e c o r d e r .  W ire r e c o r d e r s  a re  u se d , b u t th e  f i d e l ­
i t y  l im i t a t i o n s  o f  th e s e  m achines p r e s e n t  a  r e a l  p rob lem  
and th e y  a re  b e in g  re p la c e d  w ith  ta p e  r e c o r d e r s  in  many l o ­
c a l i t i e s .  D isc  re c o rd in g  i s  n o t c o n s id e re d  p r a c t i c a l  by 
m ost e d u c a to r s  because  o f  th e  h ig h  d e g re e  o f  s k i l l  r e q u ir e d  
to  produce a c c e p ta b le  r e s u l t s .  The ta p e  r e c o r d e r  i s  v e ry  
a c c e p ta b le  f o r  u se  w ith  th e  h i ^  sc h o o l r a d io  p r o j e c t .
The m a jo r ity  o f  ta p e  r e c o rd e r s  now on th e  m arke t a re  
known a s  doub le  t r a c k  r e c o r d e r s .  T h is  means t h a t  th e  u s e r  
may re c o rd  on b o th  edges o f  th e  t a p e .  Thus, t h i r t y  m in­
u te s  o f  programming may be done on th e  s ta n d a rd  f i f t e e n  m in­
u te  t a p e .  Such an  a rran g em en t i s  v e ry  d e s i r a b le  f o r  much o f  
th e  r e c o rd in g  done by th e  e d u c a to r .  However, th e  m a jo r i ty  
o f  com m ercial r a d io  s t a t i o n s  do n o t  u se  doub le  t r a c k  r e ­
c o rd e r s ,  and t h i s  f a c t  sh o u ld  be ta k e n  in to  c o n s id e r a t io n  by 
th e  p e rso n  a b o u t to  p u rch ase  r e c o rd in g  equ ipm en t. A s in g le
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t r a c k  re c o rd in g  head  may be i n s t a l l e d  on many o f  th e  s ta n d ­
a rd  r e c o r d e r s .  T h is i s  u s u a l ly  done by th e  m a n u fa c tu re r  a t  
no a d d i t i o n a l  c o s t ,  b u t  on ly  i f  r e q u e s te d  by th e  p u rc h a s e r .
A t l e a s t  one r e c o rd e r  u se d  by th e  sc h o o l r a d io  p r o j e c t  sh o u ld  
be equ ipped  w ith  a  s in g le  t r a c k  re c o rd in g  h ead  to  f a c i l i t a t e  
th e  e d i t i n g  o f  ta p e .  Double t r a c k  ta p e  c an n o t be e d i t e d .
There a re  many r e c o rd e r s  on th e  m arke t which do n o t 
have c h a r a c t e r i s t i c s  s u i t a b l e  f o r  u se  i n  r a d io  b ro a d c a s t in g .  
These a re  n o t  n e c e s s a r i ly  th e  l e s s  e x p en siv e  m ach ines, and 
th e  p u rc h a s e r  sh o u ld  i n v e s t i g a t e  a m achine th o ro u g h ly  b e fo re  
p u rc h a s in g  i t .  L oca l d i s t r i b u t o r s ,  r a d io  s t a t i o n s ,  and 
le a d in g  m a n u fa c tu re rs  may be c o n s u lte d  f o r  a id  i n  s e l e c t i n g  
th e  p ro p e r  r e c o rd e r  f o r  a  s p e c i f i c  s i t u a t i o n .  The N a t io n a l  
S c h o la s t ic  Radio Guild^® may a ls o  be c a l l e d  upon to  s u g g e s t 
s u i t a b l e  re c o rd in g  equ ipm en t.
When s e l e c t i n g  th e  re c o rd in g  equ ipm ent fo r  th e  
M isso u la  r a d io  p r o j e c t ,  s e v e r a l  prob lem s were e n c o u n te re d . 
These problem s w ere a  l im i te d  b u d g e t, th e  need  f o r  a t  l e a s t  
th r e e  r e c o r d e r s ,  th e  need  f o r  r e l a t i v e l y  h ig h  f i d e l i t y  r e ­
c o rd in g s , and th e  need  f o r  h ig h ly  p o r ta b le  equ ipm en t. L ocal 
d i s t r i b u t o r s  o f  r a d io  equ ipm en t, l o c a l  com m ercial b ro a d ­
c a s t e r s ,  owners o f  r e c o rd in g  equ ipm en t, and ra d io  e n g in e e rs  
w ere c o n s u lte d  and p roved  very  h e lp f u l  i n  making a s e l e c t i o n .
id N a tio n a l  S c h o la s t ic  Radio G u ild ; 351 F o u rth  Avenue; 
New York 10 , New Y ork.
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As a r e s u l t  o f  th e s e  a c t i v i t i e s ,  th r e e  E ic o r^ ^  ta p e  r e c o r d e r s  
w ere p u rch ased  and have p roved  v e ry  s a t i s f a c t o r y .
Two o th e r  r e c o rd e r s  a re  owned by th e  p r o j e c t ,  b u t 
th e s e  a re  u sed  on ly  i n  c la ss ro o m s and a re  n o t  c o n s id e re d  a c ­
c e p ta b le  f o r  u se  in  p ro d u c in g  r a d io  p rog ram s. One o f  th e s e  
r e c o rd e r s  i s  a  w ire  r e c o rd e r  w hich i s  b e in g  u sed  in  connec­
t i o n  w ith  speech  im provem ent c la s s e s  and i s  p ro d u c in g  a c c e p t ­
a b le  r e s u l t s  in  t h i s  c a p a c i ty .  The second  m achine, w hich i s  
n o t  u sed  in  th e  s tu d io ,  i s  a v e ry  a n t iq u a te d  r e c o r d e r  w hich 
was d o n a ted  to  th e  p r o j e c t  by a  l o c a l  b ro a d c a s te r .  T h is ma­
c h in e  i s  u se d  to  t r a i n  an n o u n ce rs  and w i l l  be d isp o se d  o f  a s  
soon a s  p o s s ib le .
The B rush Developm ent Company^^ p roduces a r e l a t i v e l y  
com plete  l i n e  o f  h ig h  q u a l i t y  r e c o rd e r s  and s u p p l ie s .  These 
m achines a re  known as "S oundm irro rs"  and a re  s u i t a b l e  f o r  u se  
in  e d u c a t io n a l  b ro a d c a s t in g .  The c o s t  o f  th e s e  m ach ines, 
how ever, w i l l  p rove p r o h ib i t i v e  in  m ost c a s e s .  T his co n ce rn  
a l s o  m an u fac tu res  r e c o rd in g  ta p e  o f  a c c e p ta b le  q u a l i ty  and 
c o s t .
The s e le c t io n  o f  p ro p e r  re c o rd in g  ta p e  i s  n o t  a  d i f ­
f i c u l t  t a s k ,  because  th e re  a re  r e l a t i v e l y  few ty p es  from
1 9 E ic o r , In c o rp o ra te d ;  1501 W. C ongress S t r e e t ;  
C hicago 7 ,  I l l i n o i s .
^O^he B rush Developm ent Company; 3405 P e rk in s  A v e .; 
C lev e la n d  14 , O hio.
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w hich to  s e l e c t .  In  g e n e r a l ,  th e r e  a re  two ty p e s ; p a p e r  
backed  tap e  and p l a s t i c  backed ta p e .  The p a p e r  backed ta p e  
i s  n o t  a s  ex p en siv e  a s  th e  p l a s t i c  ta p e ,  b u t  the  p a p e r  ta p e  
i s  n o t  c o n s id e re d  a c c e p ta b le  f o r  m ost b ro a d c a s t  p u rp o se s .
The m inute v a r i a t i o n s  i n  th e  s u r f a c e  o f  th e  p a p er and th e  
c o rre sp o n d in g  v a r i a t i o n s  in  th e  th ic k n e s s  o f  i t s  m e ta l ic  ox­
id e  c o a t ,  w hich i s  u sed  to  produce th e  m agne tic  e f f e c t  needed  
f o r  m agnetic  re c o rd in g , p roduces a  m agne tic  f i e l d  o f  v a r ia b le  
s t r e n g th .  T h is u n c o n tro l le d  v a r i a t i o n  o f  th e  m agnetic  f i e l d  
p ro d u ces u n d e s ire d  f l u c tu a t io n s  in  th e  f i d e l i t y  o f  th e  r e ­
co rd ed  s ig n a l .
The t e n s i a l  s t r e n g th  o f  p a p e r  backed  tap e  i s  n o t  con­
s id e r a b ly  l e s s  th an  t h a t  o f  p l a s t i c  backed ta p e , so t h i s  f a c ­
t o r  does n o t  p r e s e n t  a s e r io u s  p rob lem . However, p l a s t i c  
ta p e  i s  g e n e ra l ly  c o n s id e re d  s t r o n g e r  b ecau se  the  p l a s t i c  can 
y e i ld  somewhat u n d e r s t r e s s  and th u s  a v o id  b re a k in g , w h ile  
th e  more r i g i d  p ap er snaps r a t h e r  th an  y e i ld in g  m o m en ta rily . 
Most r e c o rd in g  ta p e s  have a b re a k in g  s t r e n g th  o f fo u r  to  f iv e  
and o n e -h a lf  pounds w h ile  norm al r e c o r d e r  ta p e  te n s io n  i s  o f 
th e  o rd e r  o f  o u n ces , so th e re  i s  an  e x c e l l e n t  s a f e ty  f a c t o r .  
Peaks o f  te n s io n  w i l l  o c c u r d u r in g  m achine r e v e r s a l  and  ta p e  
s t r e n g th  w i l l  v a ry  somewhat due to  v a r i a t i o n s  in  h u m id ity  and 
te m p e ra tu re .
The c o a t in g  on th e  ta p e  b ack in g  c o n s i s t s  o f a c a r e ­
f u l l y  c o n t r o l le d  m ix tu re  o f  m agnetic  m a te r ia l  and b in d e r .
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The m agnetic  m a te r ia l  i s  a  m agne tic  ox ide  o f  i r o n  and i s  
a v a i la b le  in  e i t h e r  a b la c k  o r  brown form* The b la c k  o x ide  
h a s  a p a r t i c l e  s iz e  o f  l e s s  th a n  f o r ty  m i l l io n th s  o f  an  in c h .  
The brown ox ide  i s  p roduced  by h e a t  t r e a t i n g  th e  b la c k  u n d e r 
c a r e f u l l y  c o n t r o l le d  c o n d i t io n s .  A lthough th e  b la c k  o x id e  
may be more e a s i l y  im p ressed  w ith  a s ig n a l  th a n  th e  brow n, 
b o th  have a p p ro x im a te ly  th e  same h ig h  freq u en cy  re sp o n se  when 
th e y  a re  o p e ra te d  f o r  maximum o u tp u t .  Because th e  b la c k  ox­
id e  i s  more d i f f i c u l t  to  e ra s e  th a n  i s  th e  brown, and  im­
provem ent in  h ig h  freq u e n cy  re sp o n se  i s  sm a ll ,  th e re  h a s  been 
l i t t l e  u se  o f  b la c k  ox ide  i n  h ig h  q u a l i t y  work e x c e p t f o r  a 
few h ig h ly  s p e c ia l i z e d  a p p l i c a t io n s .
The b in d e r  u sed  to  h o ld  th e  m e ta l ic  ox ide  on th e  ta p e  
b a ck in g  i s  one more f a c t o r  to  c o n s id e r  when buy ing  r e c o rd in g  
ta p e .  S in ce  ta p e  i s  s to r e d  t i g h t l y  wound on r e e l s  f o r  lo n g  
p e r io d s ,  th e r e  m ust be no ten d en cy  f o r  one l a y e r  o f  ta p e  to  
s t i c k  to  th e  n e x t .  At th e  same t im e , th e  b in d e r  m ust be made 
so h a rd  t h a t  th e  ta p e  becomes h a rd ,  f o r  th e n  th e  ta p e  would 
n o t  s e a t  w e ll  on th e  re c o rd in g  h e a d s . A lso , th e  c o e f f i c i e n t  
o f  f r i c t i o n  betw een th e  ta p e  and th e  m eta l o f  th e  r e c o rd in g  
h ead s  m ust be low , o r  f l u t t e r i n g  and sq u e a lin g  w i l l  r e s u l t .  
L u b r ic a n ts  m ust n o t  be u sed  on th e  re c o rd in g  heads o r  on th e  
ta p e  i t s e l f ,  f o r  t h i s  w i l l  te n d  to  in s u l a t e  th e  ta p e  from  th e  
re c o rd in g  h e a d . The re c o rd in g  ta p e  m ust p ro v id e  th e  a n t i ­
f r i c t i o n  q u a l i t y .
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U niform  q u a l i t y  from  one f o o t  o f  tap e  to  th e  n e x t 
p re v e n ts  m o d u la tio n  n o is e  and a s s u re s  s ig n a l  f i d e l i t y .  H igh 
q u a l i t y  re c o rd in g  ta p e s  have c o a t in g s  o f  g u a ra n te e d  u n ifo rm ­
i t y .
B efo re  p u rc h a s in g  ta p e  th e  b u y e r sh o u ld  make c e r t a i n  
t h a t  th e  edges o f  th e  ta p e  have been  p ro p e r ly  c u t .  T h is can  
be done by h o ld in g  th e  r e e l  o f  ta p e  b e fo re  a b r ig h t  l i g h t  
and n o t ic in g  th e  u n ifo rm ity  o f  th e  l a y e r s .  A lso , a  ta p e  o f  
th e  p l a s t i c  ty p e  w i l l  show a c l e a r  image w h ile  ta p e s  w ith  
fuzzy  edges w i l l  n o t .  C lean  p r e c i s io n  c u t t i n g  o f  ta p e  edges 
i s  a  m ust f o r  h ig h  q u a l i ty  r e c o rd in g . A fu z z y , c u r le d  edge 
p re v e n ts  p e r f e c t  c o n ta c t  o f  th e  ta p e  w ith  th e  re c o rd in g  
h ead s o f  th e  re c o rd e r s  and th u s  p roduces p oo r q u a l i t y .  A 
c u r le d  edge may a ls o  h id e  m inute c ra c k s  in  th e  ta p e  and th u s  
a re  c o n s id e re d  good s t a r t i n g  p la c e s  f o r  b re a k s  d u r in g  p e r i ­
ods o f  peak  m ech an ica l s t r e s s  on th e  ta p e .
The ra d io  p r o j e c t  a t  M issou la  County High S choo l u se s  
"au d io ta p e "2 1  e x c lu s iv e ly ,  because  th e  s u p e r io r  q u a l i t y  o f  
t h i s  p ro d u c t h a s  p roduced  th e  b e s t  r e s u l t s .  U ndoubted ly , 
th e r e  a re  o th e r  b ran d s  o f  re c o rd in g  ta p e  o f  e q u a l q u a l i ty  
a v a i l a b l e ,  b u t  th e s e  have n o t  been  th o ro u g h ly  t e s te d  by th e  
r a d io  p r o j e c t  a t  M isso u la .
Wire r e c o rd e r s  a re  r a p id ly  b e in g  re p la c e d  w ith  ta p e
^ lA u d io ta p e  i s  m an u fac tu red  by Audio D ev ices , I n c . ;  
444 M adison Avenue; New Y ork, New Y ork.
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r e c o r d e r s  in  many i n s t a l l a t i o n s  b ecau se  o f th e  l im i t a t i o n s  
o f  th e  w ire  r e c o rd e r .  A number o f  f a c to r s  have combined to  
keep  th e  w ire  r e c o rd e r  from  p r o f e s s io n a l  s u c c e s s . R eco rd ing  
w ire  i s  e x c e e d in g ly  f i n e ;  a b o u t th e  s iz e  o f  human h a i r .
Even so , th e  w ire  d ia m e te r  o f  fo u r  o n e -th o u sa n d th s  in c h e s  
c an n o t p roduce  th e  h ig h  freq u en cy  re sp o n se  o f  the  s ix  t e n -  
th o u sa n d th s  in ch  m e ta l ic  ox id e  c o a t  o f  re c o rd in g  ta p e .  De­
s p i t e  th e  f a c t  t h a t  w ire  i s  to o  t h ic k  f o r  good freq u en cy  r e ­
sp o n se , w ire  i s  a t  th e  same tim e to o  weak and easy  to  ta n g le  
f o r  easy  h a n d lin g .
R o ta tio n  o f  th e  w ire  c an n o t be co m p le te ly  p re v e n te d , 
and t h i s  r e s u l t s  in  th e  re p ro d u c in g  p o le  o f  th e  r e c o rd e r  
to u c h in g  th e  s u r fa c e  o f  th e  w ire  in  a  d i f f e r e n t  re g io n  th a n  
t h a t  u sed  f o r  re c o rd in g . A r e s u l t i n g  d e c re a se  o f s ig n a l  f i ­
d e l i t y  i s  u n a v o id a b le . One tu rn  o f  re c o rd e d  w ire  to u c h in g  
th e  n e x t  on th e  sp o o l te n d s  to  le a v e  an echo o f  s u r p r i s in g  
s t r e n g th  and th u s  g iv e s  r i s e  to  background  n o is e s .  R ecord ing  
w ire  m ust be d r iv e n  a t  v e ry  h ig h  sp eed s in  o rd e r  to  se c u re  
a c c e p ta b le  q u a l i ty  and t h i s  le a d s  to  in a c c u ra c y  o f  t im in g , 
w hich c an n o t be t o l e r a t e d  in  th e  f i e l d  o f  r a d io  b ro a d c a s t in g .
M icrophones p r e s e n t  a  p roblem  w hich canno t be ig n o red  
by th e  e d u c a tio n a l  b r o a d c a s te r .  M icrophones w ith  a c c e p ta b le  
freq u en cy  re sp o n se s  a re  d e l i c a t e  and e x p e n s iv e . F ine  m ic ro ­
phones a re  very  d i f f i c u l t  to  keep i n  p e r f e c t  c o n d it io n  when 
th ey  a re  b e in g  u sed  in  th e  t y p i c a l  h ig h  sc h o o l. C o n se q u e n tly ,
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th e  e d u c a t io n a l  b r o a d c a s te r  i s  fo rc e d  to  c o n s id e r  ruggedness 
a s  one c r i t e r i o n  when s e l e c t i n g  m icrophones.
M icrophones a re  b u i l t  f o r  s p e c i f i c  p u rposes and sh o u ld  
be p u rch ased  a c c o rd in g ly . A t l e a s t  one m icrophone s u i t a b l e  
f o r  b ro a d c a s t in g  m usic sh o u ld  be p u rch a se d  and u sed  f o r  on ly  
t h a t  p u rp o se . A t o th e r  tim e s  t h i s  m icrophone sh o u ld  be 
s to r e d  and w e ll  p r o te c te d .  L ess ex p en s iv e  m icrophones a re  
s u i t a b l e  f o r  v o ic e  b r o a d c a s t in g .  A r e l i a b l e  d e a le r  sh o u ld  be 
c o n su lte d  b e fo re  p u rc h a s in g  m icrophones. Any o f th e  m anufac­
t u r e r s  m entioned in  t h i s  c h a p te r  may be c o n s id e re d  a s  r e l i a ­
b l e .  I f  th e  e d u c a to r  knows why he i s  buy ing  a s p e c i f i c  m i­
crophone , he w i l l  have a much b e t t e r  chance o f  s e c u r in g  a 
s u i t a b l e  in s tru m e n t .
CHAPTER IV
THE TECHNIQUE OF mONETIG RECORDING
The su c c e ss  o f  an e d u c a t io n a l  r a d io  p r o j e c t  can n o t 
exceed  th e  su c c e ss  o f  th e  s tu d e n t  e n g in e e rs  in  m a s te r in g  
p ro p e r  m agne tic  r e c o rd in g  te c h n iq u e . B ecause o f t h i s  f a c t ,  
a d e s c r ip t io n  o f  a c c e p ta b le  r e c o rd in g  te c h n iq u e  i s  in c lu d e d  
h e re w ith . A re a so n a b ly  com plete  u n d e rs ta n d in g  o f  th e  th e o ry  
o f  m agnetic  re c o rd in g  sh o u ld  go f a r  in  a id in g  the s tu d e n t  
e n g in e e r  in  m a s te r in g  th e  fu n d am en ta ls  o f  p ro p e r  r e c o rd in g  
te c h n iq u e . O b v io u sly , a p r o j e c t  sp o n so r  m ust i n s t r u c t  each  
new e n g in e e r  on t h i s  s u b je c t .
The th e o ry  o f  m agnetic  r e c o rd in g  i s  r e l a t i v e l y  easy  
to  u n d e rs ta n d . C u rre n ts  o f  e l e c t r i c i t y  v a ry in g  w ith  th e  
v a r i a t i o n s  o f  a sound b e in g  re c o rd e d  a re  p a sse d  in to  an  e -  
l e c t r i c  m agnet. The r e s u l t i n g  m ag n e tic  f i e l d  v a r ie s  j u s t  as 
th e  e l e c t r i c  c u r r e n t  c au s in g  th e  f i e l d  v a r i e s .  > lagnetic  
ta p e  o r  w ire  i s  drawn p a s t  th e  p o le s  o f  th e  m agnet, and th e  
sound i s  a c tu a l ly  re c o rd e d  a s  v a ry in g  d e g re e s  o f m a g n e tiz a ­
t io n  upon th e  m agnetic  ta p e  o r  w ire .  To rep ro d u ce  th e  s i g ­
n a l ,  th e  m agnetic  ta p e  o r  w ire  i s  drawn p a s t  a  c o i l  o f  w ire .  
The moving o f  th e  m agnetic  f i e l d  o f  v a r i a b le  s t r e n g th  upon 
th e  ta p e  o r  w ire  p a s t  th e  c o i l  in d u ce s  a v e ry  sm a ll c u r r e n t  
in  th e  c o i l .  T h is m inute e l e c t r i c  c u r r e n t  v a r ie s  j u s t  a s  th e  
o r i g in a l  re c o rd e d  s ig n a l  v a r ie d ,  b u t  t h i s  c u r r e n t  i s  too
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sm a ll to  u se  and must be a m p lif ie d  to  r a i s e  th e  c u r r e n t  to  a 
u s a b le  l e v e l .
Two methods o f m a g n e tiz a tio n  a re  u se d . In  t r a n s v e r s e  
m a g n e tiz a tio n  th e  m agnetic  p o le s  a re  induced  on o p p o s ite  s id e s  
o f  th e  ta p e  o r  w ire ,  and th e  d i r e c t i o n  o f  m a g n e tiz a tio n  i s  In  
th e  same d i r e c t i o n  a s  th e  th ic k n e s s  o f  th e  ta p e  o r  w ir e .  In  
l o n g i tu d in a l  m a g n e tiz a tio n  th e  induced  m agnetic  p o le s  a re  
spaced  a lo n g  th e  le n g th  o f  th e  ta p e  o r  w ire , and th e  d i r e c ­
t io n  o f  m a g n e tiz a tio n  i s  a lo n g  th e  l e n g th .  “L o n g itu d in a l  
m a g n e tiz a tio n  has become th e  p r e f e r r e d  method and i s  u sed  in  
a l l  equ ipm ent l i k e l y  to  be e n c o u n te re d .”^
The c o i l  and in d u c in g  p o le  o f  th e  e le c tro -m a g n e t 
m entioned  above a re  o f te n  r e f e r r e d  to  a s  th e  head  o f  a r e ­
c o rd e r .  The m agnetic  t r a c k  p roduced  by th e  head  i s  on ly  
s l i g h t l y  l a r g e r  th a n  th e  p o le  o f  th e  in d u c in g  m agnet, so 
s e v e r a l  t r a c k s  may be p roduced  on one ta p e  o n e -q u a r te r  in ch  
w id e . The ty p ic a l  s to c k  r e c o r d e r  ta k e s  ad v an tag e  o f  t h i s  
f a c t  by p ro d u c in g  a doub le  t r a c k .  T his e n a b le s  the  o p e r a t ­
o r  to  re c o rd  tw ice  a s  much m a te r ia l  on a g iv en  r e e l  o f  ta p e  
a s  i s  p o s s ib le  w ith  a s in g le  t r a c k  m achine. However, com­
m e rc ia l b ro a d c a s te r s  u se  s in g le  t r a c k  r e c o r d e r s ,  and a sc h o o l 
p r o j e c t  which makes ta p e s  f o r  u se  on com m ercial s t a t i o n s  
m ust a ls o  u se  a s in g le  t r a c k  r e c o rd in g  h ead . R ecord ing  ma-
" 1C. J .  L eB el, Fundam entals o f  i ^ ^ n e t i c  R ecord ing
(New Y ork: Audio D ev ice s , I n c . ,  1 9 5 1 ), P«8«
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c h in e s  can be o rd e re d  w ith  e i t h e r  ty p e  o f  re c o rd in g  h e a d .
In  c e r t a i n  in s ta n c e s  a s  many a s  te n  m agnetic  t r a c k s  
a re  induced  on a s in g le  o n e -q u a r te r  in ch  ta p e .  In  th e s e  i n ­
s ta n c e s  th e  re c o rd in g  h ead s a re  s ta g g e re d  in  p o s i t io n  r a t h e r  
th a n  s id e  by s id e .  By t h i s  means te n  d i f f e r e n t  s ig n a ls  may 
be re c o rd e d  on th e  same ta p e  s im u lta n e o u s ly .
In  o rd e r  to  e ra s e  a  tap e  o r  w ire  o r  n e u t r a l i z e  th e  
induced  m agnetic  t r a c k  upon t h a t  ta p e  o r  w ire ,  i t  m ust be 
s u b je c te d  to  a m agnetic  f i e l d  so p o w erfu l a s  to  o b l i t e r a t e  
a l l  v e s t ig e s  o f  th e  m agnetic  v a r i a t i o n  induced  upon i t .
Thus, th e  ta p e  o r  w ire  i s  l e f t  f r e e  to  be re c o rd ed  a g a in .  
E ra s in g  may be done any number o f  tim es  w ith o u t in ju r y  to  
th e  m agnetic  m a te r i a l .  T h is e r a s in g  may be done by th e  r e ­
c o rd e r ,  b u t  f o r  b ro a d c a s t  p u rp o ses  a  more pow erfu l e r a s in g  
fo rc e  sh o u ld  be u se d . Such a  fo rc e  w i l l  e l im in a te  a l l  v e s ­
t i g e s  o f  th e  e a r l i e r  re c o rd in g  and th u s  e l im in a te s  b a c k ­
ground  n o ise  caused  by in co m p le te  e r a s in g .  S e v e ra l e l e c ­
t r o n ic  e r a s e r s  a re  a v a i la b le  on th e  m ark e t, and one sh o u ld  
be p u rch ased  by a  r a d io  p r o j e c t  a s  soon a s  funds become a -  
v a i l a b l e .  The "m agnerasor" m an u fac tu red  by th e  A m p lif ie r  
C o rp o ra tio n  o f  A m erica; New York 13 , New York i s  w id e ly  u sed  
and can  be p u rch ased  f o r  l e s s  th a n  tw enty  d o l l a r s .
M agnetic r e c o rd in g  r e q u i r e s  a  h ig h ly  developed  e n ­
g in e e r in g  background . In  r e f e r e n c e  to  t h i s  problem , 0 . J .  
L eB el, V ice P r e s id e n t  o f  Audio D e v ic e s , In c o rp o ra te d  s a y s :
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So new i s  t h i s  f i e l d  t h a t  many b a s ic  phenomena s t i l l  
la c k  r ig o ro u s  e n g in e e r in g  b a s i s ,  and le a d in g  men in  
th e  f i e l d  a re  by no means in  com plete  ag reem en t on 
fundam en ta l p o in t s .  Some p u b lis h e d  th e o r ie s  le a d  to  
r e s u l t s  which f a i l  to  check th e o ry  by 25 to  50 d b . 
[ d e c i b e l ^  .2
A very  d e t a i l e d  a c c o u n t o f  th e  o p e ra t io n a l  p ro ce d u re  
to  be u sed  when re c o rd in g  would be w o r th le s s  i n  a p a p e r  o f  
t h i s  ty p e ,  because  such p ro c e d u re  w i l l  va ry  a s  one c o n s id e rs  
th e  v a r io u s  re c o rd in g  m achines w hich a re  a v a i l a b l e .  However, 
m icrophone te c h n iq u e , ta p e  h a n d lin g  and s to r a g e ,  and e q u ip ­
ment c a re  a re  to p ic s  w hich a re  s u i t a b l e  f o r  c o n s id e r a t io n  
h e r e in .
P ro p e r m icrophone te c h n iq u e  i s  som eth ing  w hich m ust 
be le a rn e d  by th e  in d iv id u a l  in v o lv e d . S u p e r io r  r a d io  a r t ­
i s t s  have sp e n t many h o u rs  p r a c t i c in g  b e fo re  m icrophones.
Very e a r ly  in  th e  h i s t o r y  o f  a r a d io  p r o j e c t  th e  sp o n so r  
m ust p ro v id e  f o r  th e  t r a i n i n g  o f  a n n o u n c e r s . 5 M icrophone 
te c h n iq u e  i s  a p e rs o n a l  th in g  and w i l l  va ry  w ith  th e  a r t i s t  
and even  w ith  th e  m icrophone ty p e . Some m icrophones produce 
b e s t  r e s u l t s  when th e  a r t i s t  t a lk s  o v e r them o r  by them , b u t 
n o t d i r e c t l y  in to  them , w h ile  o th e r  m icrophones a re  s u i t e d  
f o r  speech  d i r e c te d  in to  them . The d is ta n c e  betw een th e  
mouth and th e  m icrophone w i l l  a ls o  v a ry  w ith  th e  m icrophone 
b e in g  u se d . E x te n s iv e  re c o rd in g s  sh o u ld  be made by each
2L e B e l , l o c . c i t .
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a r t i s t  u n t i l  a  s u i t a b l e  te c h n iq u e  i s  d is c o v e re d . A p e rs o n a l  
s t y l e  o f  d e l iv e ry  can o n ly  be e s t a b l i s h e d  a f t e r  many h o u rs  o f  
p r a c t i c e .  In  m ost c a se s  an  a r t i s t  w i l l  u n c o n sc io u s ly  copy 
th e  s ty l e  o f  a n o th e r  a r t i s t  u n t i l  he  h a s  many h o u rs  b e fo re  a  
m icrophone and g a in s  a g r e a t  d e a l  o f  in n e r  c o n fid e n c e . A 
m usic and sch o o l news program  d i r e c te d  in to  th e  sch o o l lu n ch  
room th ro u g h  a p u b lic  a d d re s s  system  p ro v id e s  an e x c e l l e n t  
o p p o r tu n ity  f o r  o f f e r in g  r e a l i s t i c  t r a i n i n g  f o r  s tu d e n t  a n ­
n o u n c e rs .
The h a n d lin g  and s to ra g e  o f  r e c o rd in g  tap e  i s  n o t  a 
v e ry  complex p ro c e d u re , b u t  a  d e f i n i t e  p ro ced u re  h as  become 
e s t a b l i s h e d .  The ta p e  i t s e l f  i s  r e l a t i v e l y  d u ra b le  and may 
be c u t  and s p l i c e d ,  o r  " e d i t e d " ,  a s  d e s i r e d .  T his e n a b le s  
th e  program  p ro d u c e r  to  p ie c e  to g e th e r  program s a s  he d e ­
s i r e s .  The work o f  v a r io u s  a r t i s t s  may be combined in  a  
s in g le  r e le a s e  even though th ey  have  been re c o rd e d  a t  d i f ­
f e r e n t  tim es and even a t  d i f f e r e n t  p la c e s .  I t  sh o u ld  be 
a p p a re n t  to  th e  r e a d e r  t h a t  e d i t i n g  i s  an im p o rta n t p ro d u c ­
t io n  te c h n iq u e  and can be done on ly  w ith  s in g le  t r a c k  ta p e s .
The s t r o n g e s t  and b e s t  s p l i c e  i s  a d ia g o n a l one . A 
d ia g o n a l s p l i c e  i s  made by o v e r la p p in g  an in ch  o f  th e  ta p e  
ends to  be jo in e d  and c u t t i n g  t h i s  o v e rla p p ed  p o r t io n  a t  a p ­
p ro x im a te ly  f o r t y - f i v e  d e g re e s  w ith  a sh a rp  p a i r  o f  s c i s s o r s .  
The c u t  ends a re  th en  p la c e d  to g e th e r  b u t n o t  o v e rla p p ed  on 
th e  a d h e s iv e  s u r fa c e  o f a s h o r t  p ie c e  o f  s p l i c in g  ta p e .  The
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s p l i c in g  ta p e  sh o u ld  c ro s s  th e  r e c o rd in g  ta p e  a t  an  a n g le  
e q u a l to  t h a t  u se d  in  c u t t in g  th e  r e c o rd in g  ta p e ,  and th e  
c u t  ends sh o u ld  l i e  in  th e  c e n te r  o f  th e  s p l i c in g  ta p e  i n  
such a  way as  to  h o r i z o n ta l ly  b i s e c t  th e  s p l i c in g  ta p e  w ith  
th e  b re a k  in  th e  re c o rd in g  ta p e .  The e x c e ss  mending ta p e  
i s  th e n  trim m ed o f f  v e ry  c lo s e  to  th e  edges o f  th e  r e c o rd in g  
tap e  o r  even  w ith in  th e  edges o f  th e  re c o rd in g  ta p e .  A 
s p l i c e  o f  t h i s  type  w i l l  a c tu a l ly  have a t e n s i a l  s t r e n g th  
g r e a t e r  th a n  t h a t  o f  th e  o r i g in a l  r e c o rd in g  tap e  i f  th e  
p ro p e r  ty p e  o f  s p l i c in g  ta p e  i s  u se d . S p l ic in g  tap e  manu­
f a c tu r e d  f o r  th e  s p e c i f i c  pu rpose  o f  s p l i c i n g  re c o rd in g  ta p e  
can be p u rch a se d  from any d e a le r  o f  r e c o rd in g  ta p e . O th e r 
a d h e s iv e  ta p e s  sh o u ld  n o t  be u se d , because  th e  a d h e s iv e  ma­
t e r i a l s  u se d  on th e s e  ta p e s  te n d s  to  squeeze  o u t u n d e r  p r e s ­
su re  and s t i c k  to  th e  n e x t l a y e r  o f  r e c o rd in g  ta p e .
The a c tu a l  s to ra g e  l i f e  o f  modern ta p e s  c an n o t p r e s ­
e n t ly  be p r e d ic te d .  The c e l lu lo s e  a c e ta te  b ase  w hich i s  now 
w id e ly  u sed  i s  p a r t i c u l a r l y  d o u b t f u l .  A c e r t a in  m a n u fa c tu r­
er'^ h a s  l a b o r a to r y  sam ples o f  c e l lu lo s e  a c e ta te  tap e  t h a t  
a re  s t i l l  i n  good c o n d it io n  a f t e r  p e r io d s  ra n g in g  up to  t e n  
y e a r s .  These sam ples were s to r e d  u n d e r id e a l  c o n d i t io n s ,  
b u t t h e i r  s u r v iv a l  cau ses t h e i r  m a n u fa c tu re r  to  s u s p e c t  t h a t  
consum ers can e x p e c t c e l lu lo s e  a c e ta te  b ase  re c o rd in g  ta p e
4Audio D e v ic e s , In c o rp o ra te d ;  444 Madison Avenue; 
New York 2 2 , New Y ork.
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to  l a s t  te n  y e a rs  i f  i t  i s  p ro p e r ly  s to r e d .
Under some o f  th e  m ost common u n fa v o ra b le  c o n d it io n s  
th e  l i f e  o f  re c o rd in g  ta p e  can a c t u a l l y  be sh o r te n e d  to  con­
s id e r a b ly  l e s s  th an  one y e a r .  C oncern ing  th e  p ro p e r  s to ra g e  
o f  re c o rd in g  ta p e ,  C. J .  LeBel s a y s :
Sum m arizing, we would s u g g e s t th e  fo llo w in g  a s  p o s s ib ly  
th e  b e s t  s to ra g e  c o n d it io n s  f o r  maximum l i f e :
A. T em pera tu re ; 60 to  70 d e g re e s  F a h re n h e i t .
B. R e la tiv e  h u m id ity ; 40 to  60 p e r  c e n t .
C. Peak d i s t o r t i o n  d u r in g  r e c o rd in g :  2 p e r  c e n t
( to  m inim ize p r i n t i n g  d u r in g  s to r a g e ) .
D. S to re  away from  even  s l i g h t  m agnetic  f i e l d s  
( to  m inim ize p r i n t i n g ) .
E . S to re  in  m eta l cans s e a le d  w ith  ad h esiv e  ta p e .
I f  one w ish es a more c e r t a i n  way to  s to r e  sound f o r  
lo n g  p e r io d s  o f  t im e , th e n  phonograph re c o rd s  and m e ta l 
m a s te rs  o f f e r  th e  o ld e s t  and p r e s e n t ly  th e  b e s t  p roven  
way. A hundred  y e a rs  o f  e x p e r ie n c e  w ith  tap e  may r e ­
v e rs e  t h i s  o p in io n , b u t  s in c e  th e r e  i s  no r e l i a b l e  a c ­
c e le r a te d  lo n g - te rm  a g in g  t e s t ,  we m ust r e ly  on tim e 
i t s e l f  to  sup p ly  a u th e n t ic  d a t a . 5
Very l i t t l e  damage can be done to  re c o rd in g  ta p e  
d u r in g  th e  re c o rd in g  p ro c e ss  o r  d u r in g  p la y  back o f  a ta p e ,  
b u t damage o f te n  o c c u rs  d u r in g  rew in d . The damage t h a t  o c ­
c u rs  d u r in g  rew ind  i s  o f te n  blam ed by th e  in e x p e r ie n c e d  op­
e r a t o r  on im proper h o r i z o n ta l  c u t t i n g  o f  th e  ta p e .  Many r e ­
c o rd in g  m achines have an  u l t r a  h ig h  speed  rew ind . As th e  r e ­
wind re a c h e s  maximum sp e ed , th e  ta p e  i s  o c c a s io n a l ly  o v e r 
s t r e s s e d  by su rg e s  and made c ro o k ed . As th e  ta p e  i s  p lay e d  
o r  rew ound, th e  crooked sp o ts  c a tc h  o r  jam and a ta p e  b re a k  
r e s u l t s .  T h is can be rem edied by p la c in g  a v a r ia b le  r e s i s t o r
^L eB el. op . c i t . . pp36-37 .
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i n  s e r i e s  w ith  th e  rew ind m otor w hich e n a b le s  the  o p e ra to r  
to  c o n tr o l  th e  speed o f  th e  rew ind  m oto r. A more common 
way to  c o n tr o l  t h i s  speed  i s  to  a p p ly  th e  thumb l i g h t l y  to  
th e  f la n g e  o f  th e  r e e l .  Thus, enough lo a d  i s  a p p lie d  to  
keep  th e  speed  below th e  p o in t  a t  w hich t r o u b le  r e s u l t s .  
However, t h i s  may cause th e  rew ind  m otor to  over h e a t  and 
th u s  cause  e x c e s s iv e  m otor w ear. Such a te c h n iq u e , though  
w id e ly  u se d , can  n o t  be c o n s id e re d  a s  th e  b e s t  method o f  
c o n t r o l l i n g  t h i s  e x c e s s iv e  sp eed .
Most r e c o rd in g  m achines u se  ta p e  w ith  th e  o x id e  c o a t  
wound tow ard th e  in s id e  o f  th e  r e e l .  However, a few r e ­
c o rd e rs  u s in g  tap e  w hich h as  been  wound w ith  th e  o x ide  c o a t  
tow ard  th e  o u ts id e  o f  th e  r e e l  a re  a v a i l a b l e .  In  e i t h e r  
c ase  th e  o p e ra to r  can make a g iv e n  r e e l  o f  ta p e  meet th e  
demands o f  any re c o rd in g  machine by sim ply  g iv in g  th e  ta p e  
a h a l f  tu r n  w h ile  th re a d in g  th e  ta p e  f o r  rew ind . A f te r  t h i s  
i s  done o n ce , th e  ta p e  w i l l  a lw ays be wound c o r r e c t ly  f o r  
th e  m achine. The ox ide  c o a t  o f  th e  p l a s t i c  base  ta p e  may 
be i d e n t i f i e d ,  because  t h i s  c o a t  p r e s e n t s  a much more d u l l  
ap p ea ran ce  th an  does th e  u n co a ted  s id e  o f  th e  p l a s t i c  r e ­
c o rd in g  ta p e .
I f  a  lo u d  sound i s  re c o rd e d , p reced ed  and fo llo w ed  
by s i l e n c e ,  and th e  tap e  i s  th e n  wound on a  r e e l ,  an echo 
o f  th e  sound w i l l  be h e a rd  b e fo re  and a f t e r  th e  re c o rd e d  
sound. T h is phenomena i s  known as  m agnetic  p r in t i n g  o r
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p r i n t i n g  th ro u g h . P r in t in g  o c cu rs  because  th e  ta p e  i s  
s t r o n g ly  m agnetized  a t  th e  p o in t  where th e  sound i s  r e ­
c o rd e d , and t h i s  m agnetic  f i e l d  h a s  th e  power to  induce  a  
weak m agnetic  f i e l d  on th e  p o r t io n  o f  th e  ta p e  wound immedi­
a t e ly  above and im m edia te ly  below t h i s  p o in t .  B ecause th e  
p r i n t i n g  e f f e c t  m ust tak e  p la c e  t h r o u ^  a l a y e r  o f  th e  p l a s ­
t i c  b a ck in g  o f  th e  t a p e ,  th e  e f f e c t  i s  sm a ll i f  th e  r e c o r d ­
in g  l e v e l  i s  m a in ta in ed  a t  a  re a so n a b ly  low p o in t .  T h is  can  
be c o n t r o l le d  m anually  on m ost r e c o r d e r s ,  and th e  in e x p e r i ­
enced o p e ra to r  sh o u ld  l e a r n  th e  s u i t a b l e  l e v e l  f o r  th e  r e ­
c o rd e r  he  i s  u s in g .  A s e r i e s  o f  t e s t  r e c o rd in g s  a t  v a r io u s  
l e v e l s  sh o u ld  se rv e  to  in d ic a te  th e  p ro p e r  re c o rd in g  l e v e l .
S tra n g e ly  enough, te m p e ra tu re s  above s e v e n ty - f iv e  d e ­
g re e s  F a h re n iie it  te n d  to  s e v e re ly  in c re a s e  th e  p r i n t i n g  e f ­
f e c t ,  a s  w i l l  th e  a p p l i c a t io n  o f  weak m agnetic  f i e l d s  to  th e  
ta p e .  These f a c t s  sh o u ld  se rv e  to  em phasize to  th e  r e a d e r  
th e  n e c e s s i ty  o f  p ro p e r ly  s to r in g  r e c o rd in g  ta p e .  P r o te c t in g  
ta p e  a g a in s t  m agnetic  f i e l d s  can be accom plished  by s t o r i n g  
i t  in  s t e e l  c a n s . A m agnetic  f i e l d  such  a s  th e  one su rro u n d ­
in g  a c u r r e n t - c a r r y in g  co n d u c to r  i s  s u f f i c i e n t  to  s t im u la te  
th e  p r i n t i n g  o f  re c o rd in g  ta p e .
Radio p r o j e c t  sp o n so rs  c a n n o t a f f o r d  to  n e g le c t  th e  
a d o p tio n  o f  a p o l ic y  o f  p r e v e n ta t iv e  m ain ten an ce . Through 
such  a p o l ic y ,  o p e ra t io n a l  c o s t  o f  a l l  equipm ent i s  h e ld  a t  
a minimum. The p r o j e c t  sp o n so r can  se c u re  d e ta i l e d  m a in te -
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nance d a ta  from  th e  equ ipm ent m a n u fa c tu re r  a t  the  tim e  th e  
equ ipm ent i s  p u rch a se d . I n  many in s ta n c e s  th e  p u rc h a s e r  
m ust a sk  f o r  such in fo rm a tio n . S tu d e n t e n g in e e rs  sh o u ld  
l e a m  to  l u b r i c a t e  and c le a n  th e  equipm ent a s  a p a r t  o f  th e  
r e l a t e d  o p e ra t io n a l  p ro c e d u re .
Tape re c o rd in g  m achines r e q u i r e  v e ry  l i t t l e  a t t e n ­
t i o n ,  b u t  c e r t a i n  item s do r e q u i r e  c o n s id e r a t io n .  The s u r ­
fa c e  o f  th e  r e c o rd in g  head  w hich c o n ta c ts  th e  moving ta p e  
w i l l  become worn a f t e r  c o n s id e ra b le  u s e .  The m agnetic  ta p e  
c o a t in g  i s  an a b ra s iv e  w hich i s  n o t  u n l ik e  c rocus c lo th  in  
some o f  i t s  c h a r a c t e r i s t i c s .  The w ear on th e  r e c o rd in g  head  
produced  by the  a b ra s iv e  a c t io n  o f  th e  ta p e  c o a t in g  w i l l  a c ­
t u a l l y  a f f e c t  th e  freq u e n cy  re sp o n se  o f  th e  h e a d . When a 
h ead  becomes b ad ly  worn i t  sh o u ld  be r e p la c e d . Most manu­
f a c t u r e r s  w i l l  a c c e p t worn h ead s  f o r  exchange a t  a  c o s t  con­
s id e r a b ly  below t h a t  o f  new h e a d s .
I f  th e  s u r fa c e  o f  th e  r e c o rd in g  head  o r  th e  r e p r o ­
d u c in g  head  become covered  w ith  a  l a y e r  o f  non -m agne tic  ma­
t e r i a l ,  th e  freq u en cy  re sp o n se  o f  th e  equipm ent w i l l  be im­
p a i r e d .  The l a y e r  o f  non -m ag n e tic  m a te r ia l  becomes i n  e f f e c t  
a  v e ry  e f f e c t i v e  m agnetic  i n s u l a t o r .  The re c o rd e r  o p e r a to r  
m ust make c e r t a i n  t h a t  th e  h ead s o f  th e  m achine a re  th o ro u g h ­
ly  c le a n e d  a t  r e g u la r ly  e s t a b l i s h e d  i n t e r v a l s ,  and b e fo re  
d o in g  an im p o rta n t jo b . A cetone o r  n a i l  p o l is h  rem over a p ­
p l ie d  to  a  s o f t  c lo th  i s  v e ry  e f f e c t i v e  f o r  c le a n in g  th e
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h e a d s . Care m ust be ta k e n  to  keep  th e  c le a n in g  f l u i d  o u t 
o f  th e  i n t e r i o r  o f  th e  head  o f  th e  m achine.
Some re c o rd in g  m achines a re  equ ipped  w ith  a  c a p s ta n  
o r  g u id e  w hich p ro v id e s  a  d rag  on th e  re c o rd in g  ta p e .  I f  
th e  s u r fa c e  o f  th e  c a p s ta n  o r  g u id e  i s  n o t p e r f e c t ly  sm ooth, 
r id g e s  o f  fo re ig n  m a te r ia l  w i l l  accum ulate  on th e  i r r e g u l a r  
p o r t io n  o f  th e  s u r f a c e .  A f te r  much u se  th e  re c o rd in g  ta p e  
w i l l  p o l is h  away such  i r r e g u l a r i t i e s ,  b u t  u n t i l  t h i s  o c cu rs  
th e  c a p s ta n  o r  g u id e  s u r fa c e  m ust be c le a n e d  p e r i o d i c a l l y .  
A cetone o r  f i n g e r n a i l  p o l i s h  rem over a re  e x c e l l e n t  f o r  t h i s  
pu rpose  i f  a p p lie d  w ith  a  s o f t  c lo th .
In  many in s ta n c e s  u s e r s  o f  re c o rd in g  equ ipm ent p e r ­
form  no m ain tenance  u n t i l  i t  becomes a b s o lu te ly  n e c e s s a ry .  
T his p r a c t i c e  in e v i ta b ly  r e s u l t s  in  u n n e c e ssa ry  w ear on th e  
m achine and a low a v e rag e  l e v e l  o f p e rfo rm an ce . Weekly 
c le a n in g  o f  heads and c a p s ta n s ,  fo llo w in g  c a r e f u l ly  th e  
m a n u fa c tu re rs  l u b r i c a t i o n  and a d ju s tm e n t s c h e d u le , and  once 
a te rm , freq u en cy  re sp o n se  and d i s t o r t i o n  and s ig n a l  to  
n o ise  checks sho u ld  c o n s t i t u t e  a  minimum m ain tenance  program . 
The freq u en cy  re sp o n se  and th e  d i s t o r t i o n  and s ig n a l  to  n o is e  
checks sh o u ld  be made by e x p e r t s .  The d e a le r  su p p ly in g  th e  
equipm ent can a d v ise  th e  e d u c a to r  c o n ce rn in g  th e  l o c a l  f a ­
c i l i t i e s  f o r  p e rfo rm in g  th e s e  c h ec k s .
CHAPTER V 
HOUSING A RADIO PROJECT
P la n s  f o r  sc h o o l s tu d io s  a r e  a v a i la b le ^  and sh o u ld  
he s tu d ie d  hy th e  r a d io  p r o j e c t  sp o n s o r , h u t  such  p la n s  have 
a  v e ry  l im i te d  v a lu e  to  m ost Montana e d u c a to r s .  The m a jo r i ty  
o f  Montana h ig h  sc h o o ls  were h u i l t  b e fo re  much th o u g h t was 
g iv e n  to  e d u c a t io n a l  b ro a d c a s t in g ,  and th e  l im i te d  b u d g e ts  
o f  most sc h o o l d i s t r i c t s  do n o t p ro v id e  f o r  m ajor rem o d e lin g . 
P erhaps th e  f u tu r e  w i l l  in c lu d e  sc h o o ls  w ith  rooms s p e c i a l l y  
d e s ig n e d  f o r  b ro a d c a s t  s tu d io s ,  b u t th e  la c k  o f  such  f a c i l i ­
t i e s  need n o t r u le  o u t e d u c a t io n a l  b ro a d c a s t in g  f o r  th e  p r e s ­
e n t .  Ready-made s tu d io  p la n s  such a s  th o se  m entioned  above 
o f f e r  a f e r t i l e  so u rc e  o f  c o n s t r u c t io n  s u g g e s t io n s ,  b u t  in  
m ost c a se s  th ey  can n o t be changed to  m eet th e  l im i t a t i o n s  o f 
th e  a v a i la b le  room in  a l o c a l  p h y s ic a l  p l a n t .
A s tu d io  may be q u i te  sm a ll f o r  a  sc h o o l p r o j e c t .
Many f in e  s tu d io s  have been  b u i l t  i n  o v e rs iz e  s to ra g e  c lo s e t s  
and unused  r e s t  room s. A s e r i e s  o f  a d ja c e n t  sm a ll rooms p r e ­
s e n ts  an  id e a l  s i t u a t i o n ,  b u t  la r g e  rooms can be b ro k en  up 
w ith  th e  a d d i t io n  o f  in ex p e n s iv e  p a r t i t i o n s .  The s tu d io  and 
c o n tro l  room a re  o f te n  combined f o r  s m a lle r  p r o j e c t s ,  b u t  in  
a sc h o o l o f  o v e r  one thousand  s tu d e n ts  two o f  th e s e  combined
iF r a n k l in  Dunham, FM f o r  E d u c a tio n . (W ashington , D. C . : 
U n ited  S t a te s  Government P r in t in g  O f f ic e ,  1 9 4 8 ), p . 2 5 .
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s tu d io  and c o n tr o l  rooms w i l l  be n eed e d . As a  r e s u l t  o f  th e  
need  f o r  g r e a t e r  s tu d io  space  in  th e  l a r g e r  sc h o o l, th e  con­
t r o l  room can be a d jo in e d  by s tu d io s  w ith o u t a  c o n tr o l  con­
s o l e .  Such a p ro ce d u re  w i l l  e l im in a te  th e  need  f o r  two co n ­
t r o l  c o n so le s  and th u s  w i l l  r e s u l t  in  a c o n s id e ra b le  f i n a n ­
c i a l  sa v in g  to  th e  p r o j e c t .
P a r t i t i o n s  u sed  to  b re a k  a  l a r g e  room up in to  a  s e r i e s  
o f  s m a lle r  rooms can be c o n s tru c te d  o f  low c o s t  m a te r i a l s .
The w ise  u se  o f  a c c o u s t ic  i n s u l a t o r s  can  reduce  c o s t  by an  
a p p re c ia b le  d e g re e . In  c e r t a i n  in s ta n c e s  heavy d ra p e s  have 
been  s u c c e s s f u l ly  u se d  to  d iv id e  a c la ss ro o m  in to  sm a ll s t u ­
d io s .  In  such  an  in s ta n c e ,  how ever, com plete  c o n tro l  o f  o u t ­
s id e  n o is e  m ust be e s t a b l i s h e d .  The u se  o f  a  room lo c a te d  
w e ll  w ith in  th e  o u ts id e  w a l ls  o f  th e  b u i ld in g  a id s  in  co n ­
t r o l l i n g  o u ts id e  n o is e .
Windows in  w a lls  o r  p a r t i t i o n s  s e p a r a t in g  th e  v a r io u s  
u n i t s  o f  th e  s t a t i o n  may be d e s i r a b l e .  In  s t a t i o n s  h a v in g  
s e p a ra te  s tu d io s  and c o n tr o l  room s, windowed p a r t i t i o n s  o r  
w a l ls  a re  e s s e n t i a l .  In  com m ercial i n s t a l l a t i o n s ,  vacuum 
windows a re  u sed  w ith  com plete  s u c c e s s ,  b u t th e se  a re  to o  
c o s t ly  f o r  m ost e d u c a t io n a l  s t a t i o n s .  A vacuum window con­
s i s t s  o f  two p ie c e s  o f  p l a t e  g la s s  mounted i n  an a i r - t i g h t  
fram e w ith  a vacuum betw een th e  p ie c e s  o f  g l a s s .  The vacuum 
p ro v id e s  p e r f e c t  sound in s u l a t i o n .  In  th e  sc h o o l s t a t i o n ,  
d oub le  windows w ith  two to  th r e e  in c h e s  o f a i r  betw een th e
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p ie c e s  o f  g la s s  w i l l  p ro v id e  enough sound in s u la t io n  f o r  
norm al c o n d i t io n s .
The u se  o f a c c o u s t ic  t i l e  on p l a s t e r  w a lls  w i l l  do 
much to  improve th e  a c c o u s t ic  c h a r a c t e r i s t i c s  o f a  room.
I f  th e  sc h o o l can n o t a f f o r d  to  c o v e r  a l l  o f  th e  w a lls  and 
c e i l i n g s  w ith  a c c o u s t ic  t i l e ,  th e  c o v e rin g  o f  th e  c e i l i n g  o f  
th e  s tu d io  w ith  t h i s  t i l e  sh o u ld  he c o n s id e re d  a s  a  minimum 
so u n d p ro o fin g  p r e c a u t io n .  A sm a ll c e i l i n g  can  be co v ered  
w ith  a c c o u s t ic  t i l e  f o r  a  ve ry  few d o l l a r s  i f  th e  work i s  
done by s tu d e n ts .
F lo o rs  p r e s e n t  a p rob lem , b ecau se  th e  f lo o r in g  ma­
t e r i a l  u sed  in  most s c h o o ls  i s  n o t  s u i t a b l e  f o r  s tu d io  
f l o o r s .  S queaking  wooden f lo o r s  o r  h a rd  t i l e  f lo o r s  i n t r o ­
duce a p rob lem , b u t  t h i s  p roblem  i s  one w hich can be so lv e d  
ve ry  in e x p e n s iv e ly  in  many in s t a n c e s .  S e v e ra l  th ic k n e s s e s  
o f  worn c a rp e t in g  make a v e ry  f in e  s tu d io  f l o o r .  By u s in g  
worn c a r p e t s ,  th e  sp o n so r o f  a r a d io  p r o j e c t  can change 
most f l o o r s  in to  q u ie t  s tu d io  f l o o r s .  Four to  s ix  l a y e r s  o f  
c a rp e t in g  a re  s u f f i c i e n t .  The lo w e r la y e r s  may be i n  v e ry  
bad c o n d it io n  i f  th e  o u te r  l a y e r  i s  f r e e  o f  h o le s .  T his 
c a r p e t in g  w i l l  do much tow ard  im prov ing  th e  a c c o u s t ic  c h a r ­
a c t e r i s t i c s  o f  th e  s tu d io .
O u ts id e  windows sh o u ld  be p a in te d  o r  f r o s t e d  to  p r e ­
v e n t th e  d i r e c t  ra y s  o f th e  sun from e n te r in g  a s tu d io  o r  a 
c o n tr o l  room. Much o f  th e  m a te r ia l  u se d  in  a ra d io  p r o j e c t
64
can  be damaged by d i r e c t  s u n l ig h t .  S p e c ia l  p re c a u tio n s  
sh o u ld  be ta k e n  co n ce rn in g  s u n l ig h t  d u r in g  th e  summer m onths.
At a v e ry  e a r ly  d a te  a f t e r  i n i t i a t i n g  a p r o j e c t ,  p r o ­
v i s io n s  sh o u ld  be made f o r  a b u s in e s s  o f f i c e .  A r e l a t i v e l y  
l a r g e  amount o f  o f f i c e  work w i l l  need to  be done. T h is  f a c t  
w i l l ,  o f  c o u rs e , in c re a s e  th e  t r a i n i n g  p o t e n t i a l  o f  th e  p r o j ­
e c t .  Many l e t t e r s  m ust be ty p e d , many s c r i p t s  m ust be w r i t ­
t e n  and ty p e d , and a f i n a n c i a l  re c o rd  o f th e  p r o j e c t  m ust be 
k e p t .  A ll  o f  t h i s  work can be u t i l i z e d  to  p ro v id e  t r a i n i n g  
f o r  com m ercial s tu d e n ts .
The b u s in e s s  o f f i c e  sh o u ld  be lo c a te d  a s  c lo s e  to  th e  
s tu d io  a s  p o s s ib le ,  b u t  t h i s  o f f i c e  need n o t be a d ja c e n t  to  
th e  s tu d io .  The o f f i c e  sh o u ld  be la r g e  enough to  house  a t  
l e a s t  one desk  and a f i l e .  I f  p o s s ib le ,  a w r i t in g  t a b l e  o r  
second desk  sho u ld  a ls o  be in c lu d e d  so t h a t  s c r i p t s  can be 
w r i t t e n  w h ile  o th e r  o f f i c e  work i s  b e in g  done.
Much o f  th e  work w hich can be done in  b u i ld in g  th e  
sc h o o l r a d io  p r o j e c t ' s  p h y s ic a l  p l a n t  can and sh o u ld  be done 
by s tu d e n ts .  High sch o o l s tu d e n ts  en jo y  d o in g  work o f  t h i s  
ty p e  and can l e a m  much by ta k in g  p a r t  in  t h i s  p a r t  o f  th e  
p r o j e c t .
B efo re  making any changes in  a p o r t io n  of a  sc h o o l 
b u i ld in g ,  th e  e d u c a to r  sh o u ld  in v e s t i g a t e  a l l  r e l a t e d  law s 
and c o d e s . C e r ta in  com m unities have v e ry  s t r i c t  b u i ld in g  
codes r e g u la t in g  p u b lic  a s  w e ll a s  p r iv a te  b u i ld in g  con -
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s t r u c t i o n  o r  rem o d e lin g . A ll  e l e c t r i c a l  w ir in g  m ust be i n ­
sp e c te d  in  many com m unities, and th e  r a d io  p r o j e c t  sp o n so r 
w i l l  do w e ll  to  in v e s t i g a t e  th e  e f f e c t  o f  th e s e  r e g u la t io n s  
on th e  r a d io  p r o j e c t .
CHAPTER V I  
PROGRAM PRODUCTION AND S ü l# iA R Ï
Program  p ro d u c tio n  f o r  th e  sc h o o l r a d io  p r o j e c t  i s  
th e  r e s p o n s i b i l i t y  o f  th e  p r o j e c t  sp o n so r . The p r o j e c t  
sh o u ld  have a s tu d e n t  who se rv e s  a s  c h ie f  o f  p ro d u c tio n , 
and t h i s  p e rso n  sh o u ld  be ta u g h t  th e  fundam en ta ls  o f  program  
p ro d u c tio n , b u t  n e v e r th e le s s  th e  p r o j e c t  sp o n so r m ust alw ays 
o v e rsee  th e  p ro d u c tio n . The w orth  o f a  p r o je c t  i s  to o  o f te n  
judged on program  p ro d u c tio n  a lo n e , w hich in d ic a te s  th e  im­
p o r ta n c e  o f t h i s  phase o f  th e  p r o j e c t .  A f te r  th e  p r o j e c t  
has been  fu n c t io n in g  f o r  some t im e , th e  o v e rse e in g  by th e  
p r o je c t  sp o n so r may c o n s i s t  o f  n o th in g  more th an  l i s t e n i n g  
to  program s b e fo re  t h e i r  r e l e a s e .  T h is program  in s p e c t io n  
m ust be perfo rm ed  f a r  e n o u ^  in  advance  o f  the  r e l e a s e  tim e 
f o r  n e c e ssa ry  c o r r e c t io n s  o r  r e v i s io n s  to  be made.
P ro d u c tio n  a s  r e l a t e d  to  e d u c a t io n a l  ra d io  i s  l im i te d  
on ly  by th e  p h y s ic a l  l im i t a t i o n s  o f  th e  s tu d io  and equipm ent 
and by th e  im a g in a tio n  o f  th e  p r o j e c t  sp o n so r  o r  th e  c h ie f  
o f  p ro d u c tio n .
As r e l a t e d  to  p ro d u c tio n ,, th e  program s o f  a sch o o l 
r a d io  p r o j e c t  can be c l a s s i f i e d  i n  two g ro u p s; th o se  p ro ­
grams t h a t  have an o b je c t iv e  e s t a b l i s h e d  by someone o u ts id e  
o f  th e  p r o j e c t ,  and th o se  program s t h a t  have no o b je c t iv e  
ready-m ade when th ey  re a c h  th e  p ro d u c tio n  p h ase . I n  th e
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fo rm er g roup  would be c o n s id e re d  such  program s a s  sc h o o l 
news program s, s p o r ts  e v e n ts ,  s e a s o n a l  program s such  a s  
C h ris tm as p rogram s, c la ss ro o m  r e l e a s e s ,  and program s p ro ­
duced f o r  th e  sc h o o l a d m in i s t r a t io n .  Program s such  a s  th e s e  
a re  o f te n  tu rn e d  o v e r to  th e  p r o j e c t  w ith  d e f i n i t e  i n s t r u c ­
t io n s  c o n ce rn in g  th e  pu rp o se  o f  th e  program  and program  con­
t e n t .
As th e  s e rv ic e s  to  th e  sc h o o l re n d e re d  by th e  r a d io  
p r o j e c t  in c re a s e  in  sc o p e , th e  number o f  program s w hich have 
no ready-m ade pu rpose  w i l l  become very  s m a ll .  Any program  
w hich a llo w s  p r o j e c t  members to  e s t a b l i s h  th e  c h ie f  o b je c ­
t i v e  o f  th e  program  can be c o n s id e re d  in  t h i s  c l a s s .
Program  o b je c t iv e  i s  th e  k e y s to n e  o f  p ro d u c tio n , b e ­
cause th e  o b je c t iv e  d e te rm in e s  th e  a u d ie n c e , program  le n g th ,  
program  c o n te n t ,  r e le a s e  t im e , p a r t i c i p a t i n g  c a s t ,  e n g in e e r ­
in g  f a c i l i t i e s  r e q u ir e d ,  and o f te n  program  f in a n c e . The 
p e rso n  r e s p o n s ib le  f o r  p ro d u c in g  th e  program  must make c e r ­
t a i n  t h a t  he i s  f u l l y  f a m i l i a r  w ith  th e  program  o b je c t iv e .  
W ithou t such  an u n d e rs ta n d in g , th e  p ro d u ce r w i l l  s e r io u s ly  
r e s t r i c t  th e  chances f o r  a s u c c e s s f u l  program .
The s e l e c t i o n  o f th e  p ro d u c tio n  type  and th e  fu n d a ­
m en ta l app roach  to  th e  p ro d u c tio n  do n o t  p re s e n t  d i f f i c u l t  
d e c is io n s  f o r  th e  p e rso n  in  ch arg e  o f  p ro d u c tio n  f o r  th e  
sc h o o l r a d io  p r o j e c t .  These two item s w i l l  o f te n  be p r e ­
d e te rm in e d  by th e  agency r e q u e s t in g  th e  program  o r ,  even
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more o f te n ,  by tb e  p h y s ic a l  l im i t a t i o n s  o f  th e  s tu d io  and 
th e  equipm ent*
The c h ie f  o f  p ro d u c tio n  sh o u ld  be im pressed  w ith  th e
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need  f o r  e s t a b l i s h in g  c r i t e r i a  f o r  th e  s e l e c t i o n  o f  t a l e n t .  
In  th e  sm a ll schoo l t h i s  s e l e c t i o n  may c o n s i s t  o n ly  o f  u t i ­
l i z i n g  a v a i la b le  s tu d e n ts ,  b u t  in  th e  sc h o o l o f  o v e r one 
th ousand  s tu d e n ts  th e  s e l e c t i o n  o f  t a l e n t  may be v e ry  com­
p le x .
At no tim e sh o u ld  a program  which i s  b e in g  produced  
f o r  p u b l ic  r e le a s e  o r  f o r  r e le a s e  to  an  agency o u ts id e  o f  
th e  p r o j e c t  be used  a s  a t r a i n i n g  d e v ic e . The q u a l i t y  o f  
a  t r a i n i n g  program  w i l l  n a tu r a l l y  be s u b je c t  to  q u e s t io n ,  
and th e  r e p u ta t io n  o f th e  r a d io  p r o j e c t  sh o u ld  n o t  be e s ­
ta b l i s h e d  w ith  such p rog ram s. I f  p o s s ib le ,  th e  s e l e c t i o n  
o f  t a l e n t  sh o u ld  be l im i te d  to  th o se  s tu d e n ts  h a v in g  e x ­
p e r ie n c e  b e fo re  a m icrophone.
The l i m i t a t i o n  o f  th e  t a l e n t  u sed  on p u b lic  r e l e a s e s  
to  th o se  s tu d e n ts  h a v in g  b ro a d c a s t  e x p e r ie n c e  need  n o t  s e ­
r io u s ly  l i m i t  th e  number o f  s tu d e n ts  p a r t i c i p a t i n g  i n  pub­
l i c  r e l e a s e s .  However, such  a  l i m i t a t i o n  shou ld  s t im u la te  
th e  p r o j e c t  sp o n so r to  i n s i s t  on maximum u t i l i z a t i o n  o f  a l l  
equ ipm ent f o r  t r a i n in g  p u rp o se s .
The u se  o f m usic in  program s r e q u i r e s  s p e c ia l  con­
s i d e r a t i o n .  The u se  o f  re c o rd e d  m usic i s  by f a r  th e  e a s i e s t  
way to  u t i l i z e  m usic , b u t  th e  t r a i n in g  p ro v id ed  i s  v e ry  l im ­
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i t e d .  D e sp ite  th e  l im i te d  t r a i n in g  f a c t o r ,  re c o rd ed  m usic 
i s  w ide ly  u sed  in  program s h a v in g  l e s s  th a n  f i f t y  p e r  c e n t 
o f  t h e i r  a i r  tim e d ev o ted  to  m usic . I f  program s a re  to  he 
r e le a s e d  th rough  com m ercial s t a t i o n s ,  th e  p ro d u c e r m ust 
subm it a  l i s t  o f  m usic to  be u sed  in  advance o f r e le a s e  
tim e  to  make c e r t a i n  t h a t  th e  s t a t i o n  i s  l ic e n s e d  f o r  u s in g  
th e  m usic s e l e c te d .
The p ro d u ce r o f  m u sica l program s o r  program s u s in g  
more th a n  f i f t y  p e r  c e n t  o f  t h e i r  b ro a d c a s t  tim e f o r  m usic 
sh o u ld  c o n s id e r  th e  u se  o f  sch o o l m u s ic ia n s . I f  p o s s ib l e ,  
th e  c o o p e ra tio n  o f  th e  m usic te a c h e r  o r  d ep a rtm en t head  
sh o u ld  be o b ta in e d . The id e a l  s i t u a t i o n  would be one in  
which th e  e n t i r e  m u sica l p o r t io n  o f  th e  p ro d u c tio n  c o u ld  
be h an d led  by th e  m usic e d u c a to rs  o f  th e  sc h o o l.
S p e c ia l  e v e n ts  program s sh o u ld  n o t  be ig n o red  by 
th e  c h ie f  o f  p ro d u c tio n  o f  th e  sc h o o l r a d io  p r o j e c t .  T his 
ty p e  o f  program  in c lu d e s  such  r e l e a s e s  as s p o r t s  e v e n ts ,  
c e r t a i n  s e a s o n a l  e v e n ts ,  and o th e r  e v e n ts  o f  s p e c ia l  i n t e r ­
e s t  to  a  re a so n a b ly  la r g e  a u d ie n c e . S p e c ia l  e v e n ts  p ro ­
grams may p ro v id e  a  h o s t  o f  p ro d u c tio n  and e n g in e e r in g  
problem s and th u s  a re  f e r t i l e  f i e l d s  f o r  p ro d u c in g  e d u ca ­
t i o n a l  e x p e r ie n c e s  f o r  th e  members o f th e  p r o j e c t .
The s c r i p t  f o r  th e  m a jo r ity  o f s p e c i a l  e v e n ts  p ro ­
grams w i l l  be d e te rm in ed  p r im a r i ly  by th e  e v e n t i t s e l f ,  b u t 
th e  In tro d u c t io n  and c lo s in g  p o r t io n s  o f  th e  program  r e q u i r e
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advanced p la n n in g . The in t r o d u c t io n  o f  th e  program  i s  
u s u a l ly  d ev o ted  to  p r e s e n t in g  a background  f o r  th e  e v e n t ,  
and th e  c lo s in g  momenta o f  th e  program  a re  o f te n  ta k e n  up 
w ith  a  summary o f w hat h a s  o c c u re d . However, d u r in g  such  
a p ro d u c tio n  th e  p ro d u ce r sh o u ld  r e a l i z e  t h a t  such  e v e n ts  
r a r e ly  p ro ceed  e x a c t ly  a s  sc h e d u le d , and t h a t  he and h i s  
crew m ust be p re p a re d  f o r  any e v e n tu a l i ty .  Because m ost 
o f  th e  program s p roduced  by sch o o l r a d io  p r o je c ts  a re  r e ­
co rded  f o r  r e le a s e  a t  a  l a t e r  t im e , any s e r io u s  p ro d u c tio n  
f a i l u r e  need  n o t  be r e le a s e d  to  th e  p u b l ic .
D ram atic  program s le a v e  th e  p ro d u c e r w ith  th e  g r e a t ­
e s t  bu rden  o f  any type  o f  program . When w orking w ith  s p e ­
c i a l  e v e n ts  o r  m usic p rog ram s, much o f  the  q u a l i ty  o f  th e  
program  i s  beyond h i s  c o n t r o l ,  b u t  t h i s  i s  n o t  th e  c a se  
w ith  th e  d ra m a tic  program . In  p r a c t i c e  th e  number o f  d r a ­
m atic  program s f o r  r e le a s e  to  th e  p u b l ic  from  a sc h o o l r a ­
d io  p r o j e c t  w i l l  be q u i te  s m a ll ,  b u t  th ey  o f te n  p r e s e n t  th e  
g r e a t e s t  c h a lle n g e  to  th e  p ro d u c e r . The s tu d e n t  a c t in g  as 
c h ie f  o f  p ro d u c tio n  sh o u ld  c e r t a i n l y  n o t  be l e f t  on h i s  own 
when p ro d u c in g  a d ram a tic  program .
D ram atic  program s f o r  sc h o o l r e l e a s e s  a re  o f t e n  
p re s e n te d  to  convey a m essage c o n ce rn in g  a s p e c ia l  sc h o o l 
p roblem  to  th e  l i s t e n e r .  T h is r e s u l t s  in  t h e i r  b e in g  c lo s e ­
ly  r e g u la te d  by th e  sp o n so rin g  ag en cy . D ram atic  program s 
sh o u ld  n o t  be a c c e p te d  by th e  p r o j e c t  sp o n so r u n le s s  he
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f e e l s  t h a t  th e  program  can  be s u c c e s s f u l ly  p roduced . The 
p r o je c t  sp o n so r m ust b e a r  in  mind t h a t  h i s  f i r s t  r e s p o n s i ­
b i l i t y  i s  to  th e  s tu d e n ts  p a r t i c i p a t i n g  in  th e  p r o j e c t ,  
and t h a t  a program  w ith o u t an e x c e l l e n t  chance f o r  su c c e ss  
sh o u ld  n o t  be u n d e rta k e n .
S c r ip t s  f o r  d ra m a tic  program s can  be se c u re d  from  
th e  N a tio n a l  S c h o la s t ic  Radio G u ild .^  The s c r i p t s  a re  
w r i t t e n  f o r  th e  u se  o f  sc h o o l r a d io  p r o j e c t s ,  and th e y  a re  
e x c e l l e n t  f o r  t h a t  p u rp o se . Many o f  th e  problem s r e l a t e d  
to  p ro d u c tio n  have been  so lv e d  in  advance by th e  g u i ld  and , 
a t  th e  same tim e , th e  o p p o r tu n ity  f o r  th e  c h ie f  o f  p ro d u c ­
t i o n  to  d em o n s tra te  h i s  own r e s o u rc e f u ln e s s  s t i l l  e x i s t s .
D e sp ite  th e  ty p e  o f  program  b e in g  p ro d u ced , th e  p r o j ­
e c t  sp o n so r sh o u ld  be on th e  a l e r t  to  p re v e n t  th e  b r o a d c a s t ­
in g  o f  u n s u i ta b le  m a te r i a l .  In  a p a p e r  o f  t h i s  ty p e  i t  i s  
im p o ss ib le  to  c o n s id e r  a l l  o f  th e  f e d e r a l  and s t a t e  law s r e ­
l a t i n g  to  r a d io  b ro a d c a s t in g .  In  g e n e ra l ,  th e  u se  o f  good 
judgm ent on th e  p a r t  o f  th e  p r o j e c t  sp o n so r c o n ce rn in g  p ro ­
gram c o n te n t  can  go f a r  in  p re v e n tin g  v e ry  s e r io u s  problem s 
from  a r i s i n g .  B ro a d c a s te rs  sh o u ld  a v o id  th e  m en tio n in g  o f  
m i l i t a r y  in fo rm a tio n  w hich h a s  n o t  a lre a d y  been  r e le a s e d  to  
th e  p u b l ic .  The u se  o f  im proper lan g u a g e , de fam ato ry  s t a t e ­
m en ts, r e f e re n c e  to  h a rd  l i q u o r ,  b e e r ,  to b ac co , p a te n t  medi-
^ N a tio n a l S c h o la s t ic  Radio G u ild ; 351 F o u rth  Avenue; 
New York 10 , New Y ork.
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c in e s ,  and c o n t r o v e r s i a l  r e l i g io u s  o r  p o l i t i c a l  s ta te m e n ts  
sh o u ld  be av o id ed  a s  a m a t te r  o f  good t a s t e  as w e ll  a s  to  
obey any r e l a t e d  law s.
A copy o f  th e  N a tio n a l A s s o c ia t io n  o f  B ro a d ca s te rs*  
Gode i s  in c lu d e d  in  th e  ap p en d ix  o f  t h i s  p a p e r ,2 b ecau se  
th e  code com m ittee o f  t h i s  a s s o c i a t io n  i s  a c o n tin u in g  and 
a c t iv e  com m ittee w hich is s u e s  i n t e r p r e t a t i o n s  o f  th e  b a s ic  
code o f  b ro a d c a s t  e th i c s  a s  th e  need  f o r  such  i n t e r p r e t a ­
t io n s  a r i s e .  T h is code a p p l ie s  c h ie f ly  to  th e  com m ercial 
b ro a d c a s te r ,  b u t  i t  i s  n e v e r th e le s s  m ean ing fu l to  th e  edu ­
c a t io n a l  b ro a d c a s te r .  Because th e  code i s  so w id e ly  r e c ­
o g n ized  a s  th e  fundam en ta l s ta n d a rd  o f  b ro a d c a s t  e t h i c s ,  
th e  e n t i r e  code h as  been  in c lu d e d . O b v io u sly , c e r t a i n  
p o r t io n s  a re  n o t  p e r t i n e n t  to  th e  e d u c a t io n a l  b r o a d c a s te r .
The p e rso n  in  charge  o f  th e  program  p ro d u c tio n  m ust 
be f a m i l i a r  w ith  th e  o p e ra t in g  p ro ced u re  o f  ev ery  d e p a r t ­
ment in  th e  r a d io  p r o j e c t .  T his p e rso n  m ust u n d e rs ta n d  
th e  te c h n iq u e s  o f  e n g in e e r in g  and th e  l im i t a t i o n s  o f  th e  
equipm ent u sed  by th e  p r o j e c t .  P ro b ab ly  even more im por­
t a n t  th a n  any o f  th e s e  th in g s ,  he m ust u n d e rs ta n d  and a p ­
p r e c i a t e  p e o p le . R e la tio n s  w ith  p a r t i c i p a t i n g  s tu d e n ts  
w i l l  be th e  c h ie f  problem  o f  th e  s tu d e n t  a c t in g  as  c h ie f  
o f  p ro d u c tio n . The p r o j e c t  sp o n so r and th e  s t a t i o n  man­
a g e r  can  do much to  a id  th e  s tu d e n t  w ith  t h i s  p rob lem .
2See Appendix.
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In  th e  p re c e d in g  c h a p te r s  th e  a u th o r  has a tte m p te d  
to  su g g e s t  to  th e  Montana e d u c a to r  t h a t  a po w erfu l e d u c a ­
t i o n a l  t o o l ,  e d u c a t io n a l  b ro a d c a s t in g ,  i s  w a it in g  to  h e lp  
th e  e d u c a to r  in  h i s  d a i ly  s t r u g g le  w ith  ig n o ra n c e . T his 
to o l  may be u sed  in  any form  w hich i s  a p p ro p r ia te  to  th e  
lo c a l  s i t u a t i o n .  U n like  many e x p e rim e n ts  w ith  e d u c a t io n a l  
r a d io  o f  th e  p a s t ,  w hich were aim ed p r im a r i ly  a t  th e  l i s ­
t e n e r ,  th e  program  o u t l in e d  h e re  i s  aim ed f o r  th e  m ost 
p a r t  a t  th e  s tu d e n t  p a r t i c i p a t i n g  in  th e  c r e a t io n  o f th e  
b r o a d c a s t .  C e r ta in ly ,  th e  l i s t e n e r  h as  n o t  been ig n o re d  
and in  th e  case  o f  th e  c la ss ro o m  r e le a s e  h a s  been g iv e n  
p rim ary  c o n s id e r a t io n ,  b u t  a  new em phasis h a s  been p la c e d  
on th e  p a r t i c i p a t i n g  s tu d e n t .  E d u c a tio n a l  b ro a d c a s t in g  
h a s  n o t  been  p re s e n te d  h e r e in  as a su g a r  c o a t in g  f o r  a c a ­
demic s u b je c t  m a te r ia l ,  b u t  r a t h e r  a s  a means o f  making 
academ ic s u b je c t  m a tte r  more m ean in g fu l by making c l e a r  th e  
i n t e r - r e l a t i o n  o f th e  v a r io u s  s u b je c t s ,  n o t  only to  each  
o th e r ,  b u t  to  the  w orld  o u ts id e  o f  th e  sch o o l a s  w e l l .
Many o f  M ontana’ s sc h o o ls  can b e n e f i t  c o n s id e ra b ly  
from  th e  a d o p tio n  o f  a  r a d io  p r o j e c t .  The i n t e r e s t  t h a t  
h as been  shown by th e  s tu d e n ts  o f  M issou la  County High 
S chool in  th e  ra d io  p r o j e c t  o f  t h a t  sch o o l h as d e m o n s tra t­
ed th e  e d u c a t io n a l  p o t e n t i a l  o f  e d u c a t io n a l  b ro a d c a s tin g *
At th e  tim e o f th e  w r i t in g  o f  t h i s  p a p e r , v e ry  l i t ­
t l e  h a s  been  done in  Montana w ith  e d u c a t io n a l  b ro a d c a s t in g .
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The fu tu r e  o f  t h i s  g r e a t  e d u c a t io n a l  to o l  in  Montana can ­
n o t he p ro p h e s ie d  a t  th e  p r e s e n t  t im e , because  th e r e  i s  
no p a s t  upon w hich one may base  a  s e r i e s  o f  c o n c lu s io n s .
A d e f i n i t e  need e x i s t s  f o r  r e s e a rc h  to  be u n d e rta k e n  con­
c e rn in g  th e  p r e s e n t  s t a tu s  o f  e d u c a t io n a l  b ro a d c a s t in g  in  
M ontana. An a tte m p t sh o u ld  be made to  c o o rd in a te  th e  e f ­
f o r t s  o f  th e  v a r io u s  Montana e d u c a to rs  now w orking in  t h i s  
f i e l d .
Much o f  th e  m a te r ia l  c o n ta in e d  in  th e  p re c e d in g  
pages were le a rn e d  by th e  method o f  sim p le  e x p e r im e n ta tio n . 
The ra d io  p r o j e c t  a t  M issou la  County H igh School h as been  
u sed  a s  a la b o r a to ry  in  which th e  c o n te n ts  o f  t h i s  p a p e r  
have been  t e s t e d .  The r e s u l t  o f  t h i s  work seems to  i n d i ­
c a te  t h a t  e d u c a t io n a l  b ro a d c a s t in g  i s  p r a c t i c a l  f o r  Montana 
h ig h  sc h o o ls  o r  sc h o o l sy s tem s. S e v e ra l  ty p es  o f  p r o j e c t s  
have been su g g e s te d  w hich range  in  co m p lex ity  from a s in g le  
r e c o rd e r  b e in g  used  w ith in  th e  sc h o o l to  th e  o p e ra t io n  o f  a 
t e n - w a t t ,  freq u en cy  m odulated  t r a n s m i t t e r .  The scope o f  a  
r a d io  p r o j e c t  sh o u ld  be a d ju s te d  to  co rre sp o n d  w ith  th e  
l im i t a t i o n s  im posed on such p r o j e c t s  by l o c a l  c o n d i t io n s .
The la c k  o f  w r i t t e n  m a te r ia l  on th e  s u b je c t  o f  ed u ­
c a t io n a l  b ro a d c a s t in g  h as  p roved  a s e r io u s  h an d icap  in  e s ­
t a b l i s h in g  th e  r a d io  p r o j e c t  a t  M isso u la  County High S ch o o l. 
Much of. th e  m a te r ia l  t h a t  i s  a v a i la b le  i s  n o t  a p p ro p r ia te  
f o r  Montana s c h o o ls , because  th e  a u th o rs  do n o t r e a l i z e  th e
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"budget l i m i t a t i o n s  p la c e d  upon m ost e d u c a to r s .  A need 
e x i s t s  f o r  much work to  be done in  t h i s  p a r t i c u l a r  phase  
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CONSTITUTION OF K 0 N A
PREAMBLE:
The pu rp o se  f o r  th e  e s ta b l is h m e n t  o f  ra d io  s t a t i o n  
K 0 N A i s  to  f u r n is h  a n o th e r  e d u c a t io n a l  means f o r  M isso u la  
County High S choo l; to  d ev e lo p  th e  p e r s o n a l i ty  and c h a r a c te r  
o f  th e  s tu d e n ts  p a r t i c i p a t i n g ;  to  g iv e  s e rv ic e  to  th e  s tu d e n t  
body, a d m in is t r a t io n ,  c lu b s ,  and o rg a n iz a t io n s  o f M isso u la  
County High S ch o o l; to  b e t t e r  r e l a t i o n s  betw een ou r p u b l ic  
sc h o o ls  and community; to  f u r t h e r  o u r  knowledge o f r a d io  a s  
a medium o f  com m unication and to  own and o p e ra te ,  as n e a r ly  
a s  p o s s ib le ,  a  r a d io  s t a t i o n  o f  p r o f e s s io n a l  q u a l i t y .
F in a l ly ,  i t  i s  ou r b e l i e f  t h a t  th e r e  i s  n o t one o u t ­
come o f  work in  th e  f i e l d  o f  e d u c a t io n a l  r a d io  t h a t  can n o t 
be u sed  to  ad v an tag e  in  any w alk o f  l i f e  — p r o f e s s io n a l ,  
s o c i a l  o r  a r t i s t i c .
ARTICLE I
T h is o rg a n iz a t io n  s h a l l  be known a s  K 0 N A.
ARTICLE I I  
SECTION I
S tu d e n ts  o f  M issou la  County H igh School in  good 
s ta n d in g  and in t e r e s t e d  in  th e  aim s o f  t h i s  o r g a n iz a t io n  
s h a l l  be e l i g i b l e  f o r  a p p l i c a t io n  f o r  m em bership.
SECTION I I
A p p lic a tio n  f o r  m em bership m ust be made in  w r i t in g
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to  th e  re c o rd in g  s e c r e t a r y ,  who s h a l l  conduct n e c e s sa ry  i n ­
v e s t i g a t i o n  o f  th e  s t u d e n t 's  s ta n d in g  and p r e s e n t  t h i s  to  
th e  exam ining  b o a rd .
SECTION I I I
E le c t io n  to  m em bership s h a l l  be by th r e e - f o u r th s  ma­
j o r i t y  v o te  o f  th e  exam ining  board  a t  any r e g u la r  m ee tin g .
SECTION IV
Members m ust a t t e n d  m eetings and a c c e p t  r e s p o n s i b i l i ­
t i e s  p la c e d  on them.
SECTION V
Each new a p p l i c a n t  f o r  m em bership w i l l  be r e q u ir e d  to  
se rv e  an a p p re n t ic e s h ip  f o r  one sc h o o l q u a r t e r .  T h is a p p l i ­
c a n t ,  i f  he h a s  p roved  h im s e lf  s a t i s f a c t o r y ,  a f t e r  t h a t  t im e , 
to  th e  w e lfa re  o f  K 0 N A, s h a l l  be a d m itte d  to  m em bership. 
A ll  m a tte r s  p e r t a in in g  to  th e  e l e c t i o n  o f  new members s h a l l  
be governed  by th e  exam ining  b o a rd .
SECTION VI
At th e  b e g in n in g  o f  th e  sc h o o l y e a r ,  th e  r o s t e r  w i l l  
be r e v is e d  to  in c lu d e  o n ly  a c t iv e  members who a re  in  good 
s ta n d in g .
SECTION V II
The exam ining  b o ard  w i l l  c o n s i s t  o f  th e  members in  
good s ta n d in g  a t  any r e g u la r  m ee tin g .
SECTION V III
The s ig n e r s  o f  t h i s  c o n s t i t u t io n  whose s ig n a tu r e s
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a re  a f f ix e d  to  t h i s  docum ent b e fo re  i t s  a p p ro v a l by th e  
S tu d e n t C ounc il s h a l l  be c o n s id e re d  c h a r t e r  members.
SECTION IX
D uring th e  f i r s t  q u a r t e r  o f  o p e ra t io n ,  the  c h a r t e r  
members s h a l l  e l e c t  to  m em bership no l e s s  th a n  f i f t e e n  a p ­
p l i c a n t s .
SECTION X
A member may be suspended  from  K 0 N A i f  n in e ty  
p e r  c e n t  o f  th e  b o n if ie d  members v o te  in  f a v o r  o f s u s p e n s io n . 
The le n g th  o f  su sp e n s io n  w i l l  be d e te rm in e d  a t  th e  tim e t h i s  
a c t io n  i s  ta k e n ; how ever, i t  sh o u ld  n o t  exceed  one s e m e s te r .  
I f  a suspended  member does n o t  g iv e  n o t i c e ,  b e fo re  th e  end 
o f  h i s  su s p e n s io n , in  w r i t in g  to  th e  re c o rd in g  s e c r e ta r y  o f  
a d e s i r e  to  r e t u r n ,  he s h a l l  be d ropped  from th e  r o s t e r .  
ARTICLE I I I  
SECTION I
The o f f i c e r s  o f  t h i s  o rg a n iz a t io n  s h a l l  be a s  fo l lo w s ;  
S t a t i o n  M anager, A s s i s ta n t  S ta t io n  Jyianager, C o rrespond ing  
S e c re ta r y ,  R ecord ing  S e c re ta r y ,  Program  D ir e c to r ,  P u b lic  Re­
l a t i o n s  D i r e c to r ,  C h ief E n g in e e r , T re a s u re r ,  and F a c u lty  Ad­
v i s o r s .  A ll  o f  th e  o f f i c e r s  s h a l l  have a s s i s t a n t s  i f  n eed ed , 
r e c r u i t e d  by them from th e  g e n e ra l  mem bership and a p p o in te d  
by th e  S t a t i o n  M anager o r  F a c u lty  A d v iso rs .
SECTION I I
The d u t ie s  o f  th e  S ta t io n  M anager s h a l l  be a s  fo l lo w s :
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to  p r e s id e  o v e r a l l  r e g u la r  m ee tin g s ; to  c a l l  s p e c ia l  m eet­
in g s  and p re s id e  over them ; to  a p p o in t  a s s i s t a n t s  to  th e  o f ­
f i c e r s  which have been  r e c r u i t e d  and re q u e s te d  by s a id  o f f i ­
c e r s  ; to  c o o rd in a te  a l l  th e  a c t i v i t i e s  o f  K 0 K A.
SECTION I I I
The d u t ie s  o f  th e  A s s i s t a n t  S ta t io n  Manager s h a l l  be 
a s  fo llo w s : to  p re s id e  in  th e  ab sen ce  o f  th e  S ta t io n  M anager;
to  r e p r e s e n t  K 0 N A a t  a l l  g e n e ra l  S tu d e n t C ouncil m ee tings 
and such m eetings o f  any o r g a n iz a t io n  a c t iv e ly  i n t e r e s t e d  in  
K O N A ;  to  make a ty p e w r i t te n  r e p o r t  to  the  R ecord ing  S e c re ­
t a r y  o f  h i s  a c t i v i t i e s  p r i o r  to  each  g e n e ra l  m ee tin g , and to  
a t t e n d  d e p a r tm e n ta l m e e tin g s .
SECTION IV
The d u t ie s  o f  th e  C o rresp o n d in g  S e c re ta ry  s h a l l  be a s  
fo l lo w s ;  to  h an d le  a l l  co rre sp o n d en ce  o f  K 0 N A.
SECTION V
The d u t ie s  o f  th e  R ecord ing  S e c re ta ry  s h a l l  be a s  f o l ­
low s; to  tak e  m inu tes o f  r e g u la r  and s p e c ia l  m ee tin g s ; to  
f i l e  a l l  r e p o r t s  o f d e p a r tm e n ta l m e e tin g s ; to  be in  ch arg e  o f  
a l l  s e c r e t a r i a l  m a t te r s :  c o rre sp o n d in g , r e c o rd in g , m o n etary ,
and p u b l ic  r e l a t i o n s ;  t h a t  i s ,  to  head  th e  B u sin ess  D epartm ent 
o f  K 0 N A.
SECTION VI
The d u t ie s  o f  th e  Program  D ir e c to r  s h a l l  be a s  fo l lo w s :  
to  p la n  and su p e rv is e  th e  e x e c u tio n  o f  a l l  p rogram s; to  head
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th e  p ro d u c tio n  d e p a rtm e n t.
SECTION V II
The d u t ie s  o f  th e  P u b lic  R e la tio n s  D ir e c to r  s h a l l  be 
as  fo l lo w s :  to  guard  and prom ote th e  good r e p u ta t io n  o f
K O N A .  Any a c t i v i t y  in  th e  f i e l d  o f  p u b l ic  r e l a t i o n s  t h a t  
i s  n o t  a s p e c i f i c a l l y  s t a t e d  r e s p o n s i b i l i t y  o f  the  A s s i s t a n t  
S ta t io n  Manager s h a l l  be th e  d u ty  o f  th e  P u b lic  R e la tio n s  
D ir e c to r .
SECTION V III
The d u t i e s  o f  th e  C h ie f E n g in ee r s h a l l  be a s  fo llo w s  : 
to  head  th e  E n g in e e r in g  D epartm ent o f  K 0 N A and s u p e rv is e  
a l l  t e c h n ic a l  and e n g in e e r in g  p h ases  o f  th e  s t a t i o n .
SECTION IX
The d u t ie s  o f  th e  T re a s u re r  s h a l l  be a s  fo llo w s : to  
work in  c lo s e  c o o p e ra tio n  w ith  th e  B u sin ess  Manager o f  
M isso u la  County High S c h o o l, to  h a n d le  and re c o rd  m onetary  
t r a n s a c t io n s  o f  K 0 N A.
SECTION X
The d u t ie s  o f  th e  F a c u lty  A d v iso r (o r  A d v iso rs )  s h a l l  
be a s  fo llo w s : to  gu ide  th e  a c t i v i t i e s  o f  the  s tu d e n t  s t a f f
and to  have f i n a l  powers o f  d e c is io n  in  a l l  m a tte rs  p e r t a i n ­
in g  to  th e  w e lfa re  o f K 0 N A. I t  i s  u rg ed  t h a t  th e  s tu d e n t  
s t a f f  be g iv e n  as  much freedom  o f  a c t io n  in  o p e ra t in g  th e  
s t a t i o n  a s  th ey  have p roved  cap ab le  o f  h a n d lin g . The F a c u lty  
A d v iso r (o r  A d v iso rs )  s h a l l  be re q u e s te d  by th e  s tu d e n t  s t a f f
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and a p p o in te d  by th e  A d m in is tr a t io n  o f  M isso u la  County High 
S ch o o l.
SECTION XI
The fo llo w in g  o f f i c e r s  s h a l l  be e le c te d  as soon as 
p o s s ib le  a t  th e  b e g in n in g  o f  each  sc h o o l se m es te r  by a  ma­
j o r i t y  v o te  o f  members p r e s e n t  a t  a  r e g u la r  m ee tin g : S t a t i o n
Î4anager, A s s i s t a n t  S ta t io n  M anager, R ecord ing  S e c re ta r y ,  P ro ­
gram D i r e c to r ,  and C h ie f  E n g in e e r . O th e r o f f i c e r s  w i l l  be 
a p p o in te d  by th e  S ta t io n  M anager.
ARTICLE IV
SECTION I
R e g u la r m eetings s h a l l  be h e ld  b i-w e e k ly  d u r in g  th e  
sc h o o l y e a r .  These and s p e c ia l  m ee tin g s w i l l  be c a l l e d  by 
th e  S ta t io n  M anager.
SECTION I I
R e g u la r  and s p e c ia l  m ee tin g s m ust be p re v io u s ly  a n ­
nounced th ro u g h o u t s c h o o l.
SECTION I I I
Only bona f id e  members o r  g u e s ts  a u th o r iz e d  by th e  
S t a t i o n  M anager o r  F a c u lty  A d v is o r (s )  s h a l l  a t te n d  r e g u la r  
o r  s p e c ia l  m ee tin g s .
SECTION IV
D ep artm en ta l m ee tings o f  K 0 N A may be c a l le d  by th e  
r e s p e c t iv e  heads o f th e  d e p a r tm e n ts , th e  S ta t io n  M anager o r  
th e  F a c u lty  A d v is o r ( s ) .  I f  s u f f i c i e n t  d i f f e r e n c e  o f  o p in io n
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a b o u t any p o lic y  o r  a c t i v i t y  sh o u ld  a r i s e  betw een th e  head  
o f  a d ep artm en t and th e  S t a t i o n  Manager o r  th e  F a c u lty  Ad­
v i s o r  and th e r e  i s  enough t im e , e i t h e r  may c a l l  a  s p e c i a l  
m ee ting  o f  th e  members; i f  th e r e  i s  n o t e n o u ^  tim e , th e  
d e c is io n  l i e s  w ith  th e  F a c u lty  A d v iso r(s )*
ARTICLE V 
SECTION I
The a c t i v i t i e s  o f  K 0 N A s h a l l  be d iv id e d  u n d e r  th e  
fo llo w in g  d e p a rtm e n ts : B u s in e s s , E n g in e e r in g , and P ro d u c tio n .
ARTICLE VI 
SECTION I
The program  o f  K 0 N A w i l l  be expanded as  deemed 
n e c e s s a ry  and a d v is a b le  by th e  exam in ing  b o a rd , o r  by th e  
A d m in is tr a t io n  o f  M isso u la  County H igh School w ith  th e  a p ­
p ro v a l o f  th e  exam ining  b o a rd .
ARTICLE V II 
SECTION I
A ll m onies a c q u ire d  by K 0 N A s h a l l  be sp e n t f o r  th e  
needs o f  th e  o r g a n iz a t io n .
SECTION I I
A ll e x p e n d itu re s  m ust r e c e iv e  th e  a p p ro v a l o f  th e  
F a c u lty  S p o n s o r (s ) .
SECTION I I I
The power to  d is p o s e  o f  any equipm ent a c q u ire d  by 
K O N A  r e s t s  s o le ly  w ith  th e  members a t  any r e g u la r  o r
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s p e c i a l  m eeting*
ARTICLE V II I  
SECTION I
The o p e ra t in g  p ro c e d u re s  and p o l i c i e s  o f  K 0 N A 
s h a l l  be d e te rm in e d  by th e  d i s c r e t i o n  o f  th e  heads o f  th e  
s e v e r a l  d e p a rtm e n ts  in  th e  o r g a n iz a t io n ,  th e  S t a t i o n  14an- 
a g e r ,  and th e  F a c u lty  A d v is o r ( s ) ,  and in  acco rd an ce  w ith  




T h is c o n s t i t u t i o n  may be amended by th r e e - f o u r th s  
v o te  o f  a l l  o f  th e  bona f id e  members a t  any r e g u la r  o r  
s p e c ia l  m ee tin g .
ARTICLE X 
SECTION I
Should any s i t u a t i o n  a r i s e  n o t  covered  by th e  Con­
s t i t u t i o n ,  i t  w i l l  be u n d er th e  j u r i s d i c t i o n  o f  th e  Board 
o f  D i r e c to r s .
SECTION I I
The Board o f  D ir e c to r s  s h a l l  c o n s i s t  o f  th e  e l e c t i v e  
o f f i c e r s  and th e  F a c u lty  A d v is o r ( s ) .
SECTION I I I
Any m ee tin g  o f  th e  Board o f  D i r e c to r s  s h a l l  be c a l le d  
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TEXT OF THE NABû GODE 
Adopted by th e  A t l a n t i c  C ity  C onven tion , Ju ly  11 , 1939
R ecogn izing  th e  im p o rtan ce  o f  ra d io  b ro a d c a s t in g  in  
th e  n a t io n a l  l i f e  and b e l i e v in g  t h a t  b ro a d c a s te r s  now have 
had  s u f f i c i e n t  e x p e r ie n c e  w ith  th e  s o c i a l  s id e  o f  th e  in d u s ­
t r y  to  fo rm u la te  b a s ic  s ta n d a rd s  f o r  th e  gu idance  o f  a l l ,  th e  
N a tio n a l  A s s o c ia t io n  o f  B ro a d c a s te rs  he reby  fo rm u la te s  and 
p u b l is h e s  th e  fo llo w in g  r e v is e d  Code;
C h ild re n  * s Program s » Program s d e s ig n e d  s p e c i f i c a l l y  
f o r  c h i ld r e n  re a c h  im p re ss io n a b le  m inds and in f lu e n c e  s o c i a l  
a t t i t u d e s ,  a p t i t u d e s ,  and a p p ro a c h e s , and th e r e f o r e ,  th ey  r e ­
q u ir e  th e  c lo s e s t  s u p e rv is io n  o f  b ro a d c a s te r s  in  th e  s e l e c t i o n  
and c o n tr o l  o f  m a te r i a l ,  c h a r a c t e r i z a t io n ,  and p l o t .
T his does n o t  mean t h a t  th e  v ig o r  and v i t a l i t y  common 
to  a c h i l d ’ s im a g in a tio n  and lo v e  o f  a d v en tu re  sh o u ld  be r e ­
moved. I t  does mean t h a t  program s sh o u ld  be based  upon sound 
s o c i a l  c o n cep ts  and p re s e n te d  w ith  a s u p e r io r  d eg ree  o f 
c ra f ts m a n s h ip ;  t h a t  th e s e  program s sh o u ld  r e f l e c t  r e s p e c t  f o r  
p a r e n t s ,  a d u l t  a u th o r i ty ,  law  and o rd e r ,  c le a n  l i v i n g ,  h ig h  
m o ra ls , f a i r  p la y , and h o n o ra b le  b e h a v io r . Such program s must 
n o t  c o n ta in  sequences in v o lv in g  h o r r o r  o r  t o r tu r e  o r  u se  o f  
th e  s u p e r - n a tu r a l  o r  s u p e r s t i t i o n s  o r  any o th e r  m a te r ia l  w hich 
m igh t re a so n a b ly  be re g a rd e d  a s  l i k e l y  to  o v e rs t im u la te  th e  
c h i ld  l i s t e n e r ,  o r  be p r e j u d i c i a l  to  sound c h a r a c te r  d e v e lo p -
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m ent. No a d v e r t i s in g  a p p e a l w hich would encourage  a c t i v i ­
t i e s  o f  a dangerous s o c i a l  n a tu re  w i l l  be p e rm it te d .
To e s t a b l i s h  a c c e p ta b le  and im proving  s ta n d a rd s  f o r  
c h i l d r e n 's  p rog ram s, th e  N a tio n a l  A s s o c ia t io n  o f B ro a d c a s te rs  
w i l l  c o n tin u o u s ly  engage in  s tu d ie s  and c o n s u l ta t io n s  w ith  
p a re n t  and c h i ld  s tu d y  g ro u p s . The r e s u l t s  o f  th e s e  s tu d ie s  
w i l l  be made a v a i la b le  f o r  a p p l i c a t io n  to  a l l  c h i l d r e n 's  p ro ­
grams .
C o n tro v e r s ia l  P u b lic  I s s u e s . As p a r t  o f  t h e i r  p u b l ic  
s e r v i c e ,  ne tw orks and s t a t i o n s  s h a l l  p ro v id e  tim e f o r  th e  
p r e s e n ta t io n  o f  p u b l ic  q u e s t io n s  in c lu d in g  th o se  o f  c o n tro v e r ­
s i a l  n a tu r e .  Such tim e s h a l l  be a l l o t t e d  w ith  due re g a rd  to  
a l l  th e  o th e r  e lem en ts  o f  b a la n c e d  program  sc h e d u le s  and to  
th e  d e g re e  o f p u b lic  i n t e r e s t  in  th e  q u e s t io n s  to  be p r e s e n t ­
e d . B ro a d c a s te rs  s h a l l  u se  t h e i r  b e s t  e f f o r t s  to  a l l o t  such  
tim e w ith  f a i r n e s s  to  a l l  e lem en ts  in  a  g iv e n  c o n tro v e rs y .
Time f o r  th e  p r e s e n ta t io n  o f  c o n t r o v e r s i a l  i s s u e s  
s h a l l  n o t  be s o ld ,  e x c e p t f o r  p o l i t i c a l  b ro a d c a s ts .  There 
a re  th r e e  fundam en ta l re a so n s  f o r  t h i s  r e f u s a l  to  s e l l  tim e 
f o r  p u b l ic  d is c u s s io n s  an d , in  i t s  s te a d ,  p ro v id in g  tim e f o r  
i t  w ith o u t c h a rg e . F i r s t ,  i t  i s  a p u b l ic  du ty  o f b r o a d c a s t ­
e r s  to  b r in g  such  d is c u s s io n  to  th e  r a d io  au d ien ce  r e g a r d le s s  
o f  th e  w i l l in g n e s s  o f  o th e r s  to  pay f o r  i t .  Second, sh o u ld  
tim e be s o ld  f o r  th e  d is c u s s io n  o f  c o n t r o v e r s i a l  i s s u e s ,  i t  
would have to  be s o ld ,  in  f a i r n e s s ,  to  a l l  w ith  th e  a b i l i t y
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and d e s i r e  to  buy a t  any g iv e n  tim e . C o n seq u en tly , a l l  p o s ­
s i b i l i t y  o f  r e g u la t in g  th e  amount o f  d is c u s s io n  on th e  a i r  
in  p r o p o r t io n  to  o th e r  e lem en ts  o f  p ro p e r ly  b a la n ce d  program ­
ming o r  o f  a l l o t t i n g  th e  a v a i la b le  p e r io d s  w ith  due re g a rd  to  
l i s t e n e r  i n t e r e s t  in  th e  to p ic s  to  be d is c u s s e d  would be s u r ­
re n d e re d . T h ird , and by f a r  th e  m ost im p o r ta n t , sh o u ld  tim e 
be s o ld  f o r  th e  d is c u s s io n  o f  c o n t r o v e r s i a l  p u b lic  i s s u e s  and 
f o r  th e  p ro p a g a tio n  o f  th e  v iew s o f  in d iv id u a ls  o r  g ro u p s , a 
p o w erfu l forum  would in e v i ta b ly  g r a v i t a t e  a lm o st w holly  in to  
th e  hands o f  th o se  w ith  th e  g r e a t e r  means to  buy i t .
The p o l i t i c a l  b ro a d c a s ts  e x c e p te d  above a re  any b ro a d ­
c a s t s  in  c o n n e c tio n  w ith  a  p o l i t i c a l  cam paign in  b e h a l f  o f  o r  
a g a in s t  th e  cand idacy  o f  a  l e g a l l y  q u a l i f i e d  c a n d id a te  f o r  
n o m in a tio n  o r  e l e c t i o n  to  p u b l ic  o f f i c e ,  o r  in  b e h a l f  o f  o r  
a g a in s t  a p u b l ic  p ro p o sa l w hich i s  s u b je c t  to  b a l l o t .  T his 
e x c e p tio n  i s  made because  a t  c e r t a i n  tim es th e  co n te n d in g  
p a r t i e s  w ant to  u se  and a re  e n t i t l e d  to  u se  more tim e th a n  
b r o a d c a s te r s  co u ld  p o s s ib ly  a f f o r d  to  g iv e  away.
N oth ing  in  th e  p r o h ib i t io n  a g a in s t  s e l l i n g  tim e f o r  
th e  p r e s e n ta t io n  o f  c o n t r o v e r s i a l  p u b l ic  i s s u e s  s h a l l  be i n ­
t e r p r e te d  a s  b a r r in g  sp o n so rsh ip  o f  th e  p u b lic  forum type  o f  
program  when such a program  i s  r e g u la r ly  p re s e n te d  a s  a s e ­
r i e s  o f  f a i r s i d e d  d is c u s s io n s  o f  p u b l ic  i s s u e s  and when con­
t r o l  o f  th e  f a i r n e s s  o f th e  program  r e s t s  w holly  w ith  th e  
b ro a d c a s t in g  s t a t i o n  o r  n e tw o rk .
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E d u c a tio n a l B ro a d c a s t in g . W hile a l l  r a d io  program s 
p o sse s s  some e d u c a tiv e  v a lu e s ,  b ro a d c a s te r s  n e v e r th e le s s  d e ­
s i r e  to  be o f a s s i s t a n c e  in  h e lp in g  tow ard  more s p e c i f i c  e d ­
u c a t io n a l  e f f o r t s ,  a.nd w i l l  c o n tin u e  to  u se  t h e i r  tim e  and 
f a c i l i t i e s  to  t h a t  end and , in  c o -o p e ra t io n  w ith  a p p ro p r ia te  
g ro u p s , w i l l  c o n tin u e  t h e i r  s e a rc h  f o r  im proving  a p p l i c a t io n s  
o f  r a d io  a s  an e d u c a t io n a l  a d ju n c t .
News♦ News s h a l l  be p re s e n te d  w ith  f a i r n e s s  and a c ­
cu racy  and th e  b ro a d c a s t in g  s t a t i o n  o r  ne tw ork  s h a l l  s a t i s f y  
i t s e l f  t h a t  th e  a rran g em en ts  made f o r  o b ta in in g  news in s u re  
t h i s  r e s u l t .  S ince  th e  number o f  b ro a d c a s t in g  c h an n e ls  i s  
l im i te d ,  news b ro a d c a s ts  s h a l l  n o t  be e d i t o r i a l .  T h is means 
t h a t  news s h a l l  n o t  be s e l e c te d  f o r  th e  p u rp o se  o f f u r th e r in g  
o r  h in d e r in g  e i t h e r  s id e  o f  any c o n t r o v e r s i a l  p u b lic  i s s u e  
n o r  s h a l l  i t  be c o lo re d  by th e  o p in io n s  o r  d e s i r e s  o f  th e  
s t a t i o n  o r  netw ork  m anagement, th e  e d i t o r  o r  o th e r s  engaged 
in  i t s  p r e p a r a t io n ,  o r  th e  p e rso n  a c tu a l ly  d e l iv e r in g  i t  o v e r 
th e  a i r ,  o r ,  in  th e  c ase  o f  sp o n so red  news b ro a d c a s ts ,  th e  
a d v e r t i s e r .
The fundam en ta l pu rpose  o f  news d is s e m in a t io n  in  a d e ­
m ocracy i s  to  e n ab le  p eo p le  to  know w hat i s  happen ing  and to  
u n d e rs ta n d  th e  m eaning o f  e v e n ts  so t h a t  they  may form  t h e i r  
own c o n c lu s io n s , and , th e r e f o r e ,  n o th in g  in  th e  fo re g o in g  
s h a l l  be u n d e rs to o d  a s  p re v e n tin g  news b ro a d c a s te r s  from  a n a ­
ly z in g  and e lu c id a t in g  news so lo n g  a s  such  a n a ly s i s  and e lu -
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c id a t io n  a re  f r e e  o f  b i a s .
News com m entators a s  w e ll  a s  a l l  o tb e r  n e w sc a s te rs  
s h a l l  be governed  by th e s e  p r o v is io n s .
R e lig io u s  B ro a d c a s ts . R ad io , w hich rea ch e s  men o f  a l l  
c re e d s  and r a c e s  s im u lta n e o u s ly , may n o t be u sed  to  convey 
a t t a c k s  upon a n o th e r 's  ra c e  o r  r e l i g i o n .  R a th e r i t  sh o u ld  be 
th e  pu rpose  o f  th e  r e l i g io u s  b ro a d c a s t  to  prom ote th e  s p i r i t ­
u a l  harmony and u n d e rs ta n d in g  o f  mankind and to  a d m in is te r  
b ro a d ly  to  th e  v a r ie d  r e l i g io u s  needs o f  th e  community.
Commercial Program s and L ength  o f  Commercial Copy. 
A ccep tance  o f  program s and announcem ents s h a l l  be l im i te d  to  
p ro d u c ts  and s e r v ic e s  o f f e re d  by in d iv id u a ls  and f irm s  e n ­
gaged in  l e g i t im a te  commerce; whose p ro d u c ts ,  s e r v ic e s ,  r a d io  
a d v e r t i s in g ,  t e s t im o n ia l s ,  and o th e r  s ta te m e n ts  comply w ith  
p e r t i n e n t  l e g a l  re q u ire m e n ts , f a i r  t r a d e  p r a c t i c e s ,  and a c ­
c e p te d  s ta n d a rd s  o f  good t a s t e .
B r ie f  h a n d lin g  o f com m ercial copy i s  recommended p r o ­
cedure  a t  a l l  t im e s .
Member s t a t i o n s  s h a l l  h o ld  th e  le n g th  o f  com m ercial 
copy, in c lu d in g  t h a t  d ev o ted  to  c o n te s t s  and o f f e r s ,  to  th e  
fo llo w in g  number o f  m inu tes and se co n d s :
Daytime
F if te e n -m in u te  program s .......... 3*15
T h ir ty -m in u te  p ro g ram s.............. 4 :30
S ix ty  -m inu te  p ro g ram s................. 9 :00
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N ig h ttim e
F if te e n -m in u te  program s • • • • •  2 :3 0
T h ir ty -m in u te  p ro g ram s................ 3 :0 0
S ix ty -m in u te  p ro g ram s....................6 :0 0
E x c e p tio n s  :
The above l im i t a t i o n s  do n o t  ap p ly  to  p a r t i c i p a t i o n  
p rog ram s, announcem ent p rog ram s, "m u sica l c lo c k s ,"  s h o p p e rs ’ 
g u id e s ,  and lo c a l  program s f a l l i n g  w ith in  th e s e  g e n e ra l  c l a s ­
s i f i c a t i o n s .
Because o f  th e  v a ry in g  econom ic and s o c i a l  c o n d it io n s  
th ro u g h o u t th e  U n ited  S t a t e s ,  members o f th e  NAB s h a l l  have 
th e  r i g h t  to  p r e s e n t  to  th e  NAB f o r  s p e c ia l  r u l in g  l o c a l  s i t ­
u a t io n s  w hich in  th e  o p in io n  o f  th e  member may j u s t i f y  ex cep ­
t io n s  to  th e  above p r e s c r ib e d  l i m i t a t i o n s .
TYPES OF UNACCEPTABLE ADVERTISING
R e so lu tio n  o f  Program  S ta n d a rd s  Committee Adopted
by C onven tion
To c l a r i f y  th e  p h ra se  "A ccep ted  S ta n d a rd s  o f  Good
T aste "  and th e  canons o f  good p r a c t i c e  s e t  f o r t h  in  th e  NAB
Code, th e r e f o r e  be i t  r e s o lv e d , t h a t  member s t a t i o n s  s h a l l  n o t  
a c c e p t  f o r  a d v e r t i s in g :
1 . Any s p i r i tu o u s  o r  "h ard "  l iq u o r .
2 . Any remedy o r  o th e r  p ro d u c t th e  s a l e  o f w hich o r
th e  method o f  s a le  o f w hich c o n s t i t u t e s  a v io l a t i o n  o f  law .
3 . Any f o r t u n e - t e l l i n g ,  m in d -re a d in g , o r  c h a r a c te r -  
r e a d in g , by h a n d w rit in g , num erology, p a lm -re a d in g , o r  a s t r o l -
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ogy , o r  a d v e r t i s in g  r e l a t e d  t h e r e to .
4. S choo ls t h a t  o f f e r  q u e s t io n a b le  o r  u n tru e  p rom ises 
o f  employment a s  inducem ents f o r  e n ro l lm e n t .
5 . M a trim o n ia l a g e n c ie s .
6 . O ffe rs  o f  “homework” e x c e p t by f irm s  o f  u n q u e s­
t io n e d  r e s p o n s i b i l i t y .
7 . Any “d o p e s t e r ,“ t i p - s h e e t ,  o r  r a c e - t r a c k  p u b l ic a ­
t io n s  .
8 . A ll  form s o f  s p e c u la t iv e  f in a n c e .  B efore member 
s t a t i o n s  may a c c e p t  any f i n a n c ia l  a d v e r t i s in g ,  i t  s h a l l  be 
f u l l y  a s c e r ta in e d  t h a t  such  a d v e r t i s in g  and such a d v e r t i s e d  
s e r v ic e s  comply w ith  a l l  p e r t i n e n t  f e d e r a l ,  s t a t e ,  and lo c a l  
law s.
9* C ures and p ro d u c ts  c la im in g  to  c u r e .
10 . A d v e r t is in g  s ta te m e n ts  o r  c la im s member s t a t i o n s  
know to  be f a l s e ,  d e c e p t iv e ,  o r  g ro s s ly  e x a g g e ra te d .
11 . C o n tin u ity  w hich d e s c r ib e s ,  r e p e l l e n t l y ,  any 
fu n c t io n s  o f sym ptom atic r e s u l t s  o f  d i s tu r b a n c e s ,  o r  r e l i e f  
g ra n te d  such  d is tu r b a n c e s  th ro u g h  u se  o f  any p ro d u c t.
12. U n fa ir  a t t a c k s  upon c o m p e ti to r s ,  com peting p ro d ­
u c t s ,  o r  upon o th e r  i n d u s t r i e s ,  p r o f e s s io n s ,  o r  i n s t i t u t i o n s .
1 3 . M is le a d in g  s ta te m e n ts  o f  p r ic e  o r  v a lu e , o r  m is­
le a d in g  com parisons o f  p r ic e  o r  v a lu e .
The Code Committee o f  th e  N a tio n a l  A s s o c ia t io n  o f  
B ro a d c a s te rs  i s  a c o n tin u in g  and a c t iv e  com m ittee w hich i s s u e s
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i n t e r p r e t a t i o n s  on th e  b a s ic  code from  tim e to  tim e a s  e x i ­
g e n c ie s  a r i s e  w hich a re  o f  in d u s try -w id e  im p o rtan ce . P ro ­
d u c tio n  d i r e c to r s  sh o u ld  become f a m i l i a r  w ith  th e  r u l in g s  o f  
t h i s  p o l ic y  com m ittee a s  th ey  come o u t .  S in ce  most s t a t i o n s  
have an a c t iv e  p a r t i c i p a t i o n  in  th e  NAB, i t  i s  q u i te  sim p le  
to  fo llo w  i t s  p ro c e e d in g s  and keep  up to  d a te  on i t s  d e ­
c i s io n s .
